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PREFACE. 

The  present  annual  edition  of  the  Copper  Handbook,  ivhieh  is  the  fourth, 
will  be  found  more  complete  than  its  predecessors,  in  a  variety  of  ways. 
The  statistical  tables  have  been  revised  and  brought  to  the  dose  of  1903 
in  most  cases,  and  as  near  thereto  as  the  data  available  has  allowed  in  all 
other  instances.  The  longest  chapter  of  the  book,  which  is  devoted  to 
detailed  descriptions  of  the  large  number  of  33 H  copper  mines  and  cop- 
per mining  companies,  in  all  parts  of  the  world,  has  been  rewritten  through- 
out, with  great  care,  and  the  revision  has  been  so  thorough  that  it  is  doubtful 
if  there  are  a  half  dozen  descriptions  remaining  unchanged  from  the  preced- 
ing edition.  Not  only  has  the  number  of  mines  and  mining  companies  been 
increased  by  exactly  half,  but  the  descriptions  of  all  of  the  producing  mines 
of  importance  have  been  greatly  amplified,  all  of  the  old  matter  of  import- 
ance being  retained,  and  incorporated  with  the  new  material  in  logical 
order.  The  work  of  revising  the  statistical  and  descriptive  chapters  has 
proven  so  arduous,  however,  that  it  has  been  found  impossible  to  revise  the 
technological  chapters,  unless  the  issue  of  the  work  were  delayed  several 
months  past  the  customary  time  for  its  appearance,  which  was  deemed 
unwise.  The  work  of  revising  the  preliminary  chapters  of  the  work  will  be  • 
taken  in  hand  at  once,  for  the  1905  edition,  a  very  large  mass  of  material 
having  been  collected  for  this  purpose. 
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men  of  assured  standing,  and  a  considerable  volume  of  general  advertising 
somewhat  less  directly  connected  with  the  copper  industry.  A  number 
of  advertisements  offered  for  this  work  have  been  refused,  the  greater  part 
of  these  being  of  copper  mining  companies  of  shady  standing,  as  to  publish 
the  advertising  announcements  of  mining  companies  reported  upon  unfavor- 
ably in  the  tesct  of  the  book  would  be  a  self-evident  stultification. 

HOBACB  J.  StBVXNB. 

Houghton,  liichigan,  U.  8.  A.,  Blarch  17,  1904. 
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The  History  of  Copper, 

The  discsovery  and  utilization  of  copper  occurred  at  a  period  so  r«mot© 
that  even  legendary  accounts  are  lacking.  A  senii -authentic  narration  of 
the  facts  connected  with  the  discovery  of  iron  on  Mount  Ida  has  been  handed 
down  to  us,  yet  there  were  copper  mines  worked  on  this  same  mountain 
in  Asia  Minor  before  the  alleged  date  of  the  discovery  of  iron.  The  earlier 
hl$i(oiy  of  the  useful  metal  is  surrounded  by  the  some  mylha  as  cloud  the 
atory  of  mankind  in  general  in  days  wo  far  remote.  There  sef^niH  good  reaaon 
to  think  that  copper  and  tin,  in  the  fomi  of  bronze,  an  alloy  of  these  two 
metala,  was  in  general  use  before  the  discovpr}'  of  the  process  of  producing 
iron  from  its  ores.  Such  was  unquestionably  the  case  w*ith  the  primitive 
peoples  of  Northern  and  Western  Europe.  In  Asia  Minor,  the  scene  of 
the  earliest  civilisation  know^n  to  archa-ologists,  many  weapons,  implements 
aad  ornaments  of  bronze  have  bw^n  found  in  buried  cities  of  seven  to  eight 
thousand  years  of  age.  On  the  American  continent  the  aboriginal  peoples 
were  unA<;quainted  with  the  use  of  iron,  but  the  richer  and  more  advanced 
nations  had  great  stores  of  copper,  gold  and  silver.  The  latter  metalSi 
found  in  profusion  in  Mexico  and  Peru,  were  utilized  mainly  for  ornaments 
and  decorative  architecture.  There  k^ing  no  important  tin  deposits  as 
yet  developed  in  the  new  world,  and  there  being  no  evidence  that  tin  was 
mined  on  the  North  and  South  American  continents  before  their  discovery 
by  Europeans,  it  seems  altogether  probable  thai  the  aboriginal  American 
aces  were  totally  unacquainted  with  bronze  and  brass.  However,  copper 
itself  was  used  extensively.  It  was  mined  from  Lake  Superior  deposits 
of  native  metal  in  very  considerable  quantities,  and  was  distributed  at  least 
u  far  south  as  Mexico,  and  to  practically  all  parts  of  the  territoiy  now 
constituting  the  United  States.  The  date  at  which  this  mining  was  done  is 
Ttnously  estimated  at  some  hundreds  to  many  thousands  of  years  ago. 
Th«  Chippewa  Indians  were  in  possession  of  the  southern  shore  of  Lake 
Superior  when  it  was  visited  bv  the  first  white  explorers,  the  intrepid  Jesuit 
miasionaries,  Hene  Meanard  and  Claude  AUouez,  early  in  the  Seventeenth  cen- 
tury; Father  Mesnard^  the  first  white  man  to  set  foot  on  the  shore  of  the 
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great  fresh  water  sea,  having  lost  his  Hfe  a  few  miles  from  where  the  greatest 
copper  miiie«  of  Lake  Superior  are  now  dexeloped.  The  Chippewas  were 
tlien  unacquainted  with  any  of  t  he  practical  us^«  of  copper,  though  poeseaaiiig 
a  few  small  nia>ses  of  the  native  metal,  saved  apparently  for  the  same  rea- 
son that  impels  a  child  to  collect  bright  colored  bits  of  broken  glass.  The 
Indians  not  only  made  no  practical  use  of  copper,  but  were  unacquainted 
with  the  us<»  of  any  other  metal.  Xa  extensive  mining  operations  were 
formerly  carried  on  in  tlie  district  held  by  the  Chippewas  in  the  middle  of 
the  .Seventeenth  century,  the  last  actual  mining  must  have  been  done  at 
least  several  hundred  years  earlier,  or  some  oral  traditions  would  have  been 
handed  down.  Whether  the  mining  was  done  by  ancestors  of  the  aboriginal 
tribes  discovered  in  po«ses.sion  of  the  Lake  district  by  the  earUest  white 
explorers,  or  by  some  antecedent  people  of  higher  civilization,  is  a  point 
that  arch:eologists  and  ethnologists  are  still  arguing.  Whatever  may  have 
been  the  derivation  or  fate  of  that  pre-historic  race  of  copper  miners,  vaguely 
tenned  "  Mound  Builders,"  it  is  certain  that  they  enjoyed  at  least  a  rudi- 
mentary civilization,  and  were  successful  metallurgists,  for  they  possessed 
the  art  of  tempering  copper.  Weapons  for  the  chase  and  w^r  and  domestic 
utensils  of  good  finish  and  style,  and  highly  temi>ered,  are  dug  from  mounds 
and  found  in  sand  dunes  along  the  southern  shore  of  Lake  Superior  from 
time  to  time.  In  this  connection,  it  may  be  observed  that  many  zealous 
metallurgists,  mostlj'  of  the  amateur  stripe,  are  wasting  much  time  in  efforts 
to  re-discover  the  "  lost  art  "  of  tempering  coppn^r.  Sundry  fairly  successful 
processes  for  tempering  copper  are  now  known  to  scientists,  but  the  art, 
even  if  again  brought  to  its  pri.stine  perfection,  would  be  of  no  great  benefit, 
as  steel  and  iron  an*  much  cheaper  than  copper,  and  far  preferable  for  any 
ordinary  use  to  which  tempered  copper  could  be  put. 

From  the  earliest  dawn  of  historj-,  copper  and  gold  seem  to  have  been 
in  common  use  among  the  more  civilized  nations,  the  yellow  metal  for  orna- 
ments and  as  a  medium  of  exchange,  and  the  ruddier  one  for  weapons  and 
implements,  us\ially  in  the  fonn  of  an  alloy,  as  bra.^  or  bronze.  The  ancient 
world  of  Grecian  and  Roman  days  posses.sed  considera])!e  stores  of  copper, 
and  mines  were  regularly  worked.  There  are  apparently  good  reasons  for 
believing  that  the  Plueiiiciaiis  knew  of  the  tin  and  copper  deposits  of  Britain 
at  a  period  as  renu)te  as  l,()(K)  B.  C.  Spain  was  the  source  of  the  principal 
copper  supplies  of  the  Homan  empire,  although  other  fields  were  also  worked 
to  s(»me  extent.  Spain  has  l>ei»n  furnishing  copper  to  the  world  for  nearlv 
three  thousand  years,  and  remains  ono  of  the  principal  sources  of  the  world's 
copper  supply. 

During  the  dark  period  of  the  middle  ages,  mining,  while  not  a  lost 
art,  was  certainly  not  followed  as  systematically  and  succes-sfully  as  during 
the  more  prosperous  and  enlightened  era  of  Roman  dominion.  The  world's 
supply  of  gold  and  silver  decreased  from  century-  to  century-,  owing  to  the 
10S.MVS  fn.)m  attrition  and  misplacement  not  being  made  good  by  the  quanti- 
ties mined.  Iron,  being  subject  to  rust,  was  mined  and  smelted  as  required, 
although  the  production  was  surprisingly  small.     It  is  probable  that   the 
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Cnitcd  St^ile^  Steel  Corporation  now  lum;*  cmt  iii  c%*ery  ^^-orkiiig  clay  more 
iroa  thaa  wa*  produced  in  all  Europe  in  a  full  year,  at  the  period  of  greatest 
darimess  duiing  medls^val  times.  The  supply  of  copper  during  the  middle 
ages  ta\m  have  been  ver>'  stnall,  but  the  science  of  Mati^lics  was  not  then 
in  %i>gu*.\  in  a  period  when  a  king  wa*  called  IVauclerc^ — good  tlerk — because 
he  could  write  his  own  name  w*ithout  the  gtiiding  hand  of  n  monk. 

When  Europe  awoke  fr<^)m  the  letharg\'  and  sodden  life  of  the  dark  ' 
apr»'5,  in  the  Fifteenth  renturj-,  the  us#»  of  the  metals  bt*gan  gfowing,  aru! 
this  growth  h/u*  continued,  with  few  interruptioui^^  to  the  present  day.  The 
tin  and  copp'r  mine«  of  Cornwall  bi^ranie  Miurct^  of  great  wealth  to  their 
titled  o^-ner?.  and  the  mining  of  ec*pper  was  stimulated  in  Gennany,  Nor- 
waj'  and  other  European  eomitrie??.  In  the  Eighteenth  century  copper 
mining  was  started  in  the  Amrrirati  colonies  of  Wnnont  and  New  Jersey, 
In  the  SLxteenth  centiir>'  rt>ppiT  wa;*  di«*overi"d  in  Mexico  and  j^evenil  parts 
of  South  America,  but  the  Si>utu''h  eun<jui><tadon*  were  more  anxious  for 
the  gold  of  the  Peruvian  Inca--^.  and  the  silver  imm  San  Loui'**  Potosi,  than 
for  the  cheaper  metals. 

At  the  beginning?  of  the  Eighteenth  eenturv'  the  English  mines,  in 
Cornwall,  were  making  much  the  largest  ptirt  of  the  world'i*  copper,  and 
eve^  at  that  date  were  of  ^uch  cfin^^iderable  depth  and  with  such  extensive 
undei^ground  openingH  that  the  problem  of  dispt»?ing  of  the  water  was  of 
the  moFi  vital  importance,  ilany  good  mine^  were  allowed  to  remain  idle* 
solely  beenu.'^  the  expense  of  keeping  them  free  of  water  wtis  greater  than 
»he  profitH  of  operation.  The  first  .sti-am  engimi  \khs  built  for  a  Comi'^h 
mine,  the  Wheal  Por,  by  a  Captain  Savcry,  Nury  ourly  in  the  Eighteenth 
century.  It  wa&  but  a  partial  success,  and  the  plan  wan  improvfd  on  by 
Newcomen,  who  erected  a  pumping  engine  at  the  WTical  Fortune  mine, 
Cornwall,  in  1720,  The  Xewrnmen  steam  engine  wa.s  a  crude  and  wasteful 
de\iee,  according  to  the  Mandard  of  the  present  day,  but  it  wa.4  much  more 
effective  than  hand  and  horse  power^  or  a  waiter  wheelj  and  waa  used  in 
many  of  the  larger  Cornish  mines  for  fifty  year?  or  more,  until  the  genius 
of  Watt  brought  forth  the  modem  >team  engin*'^ — an  engine  that  a  centur>" 
and  a  quarter  has  been  unable  to  improve  upon  in  essential  plan,  though 
many  and  great  l>ettennenls  have  been  made  in  details.  It  should  be  said, 
however,  for  Savery  and  Newcomen,  that  enide  as  were  their  .si cam  engine?*, 
the  pumping  plan  followed  by  them  wa^  et*.^'ntijilly  soimd,  and  the  Cornish 
pump,  first  made  by  Saverv*  nearly  two  hundred  year^  ago,  and  improved 
A  little  later  by  Newcomen,  is  still  the  ba.^ic  model  for  the  Cornish  mine 
pumps,  scattered  over  the  habitable  world,  whtrever  there  are  miners. 

The  first  Watts  engine  was  erected  at  Chacewater,  Cornwall,  in  1777, 
and  proved  a  great  success.  It  came  none  too  soon,  a**  the  larger  mines, 
deepened  !jy  reason  of  the  aid  given  from  Newcomen's  pump**,  were  at  a 
rfepfh  nbore  Che  first  crude  engine**  could  no  longer  give  >utisfartory  resftdt^. 

Although  steam  power  wa.?  first  appH*^d  tn  copper  tninin^  nearly  (wo 
centurii*s  ago.  i*  ^'a-*?  tised  only  for  handling  water  until  after  the  begin- 
ning of  the  Nineteenth  eentur\  .     Thr  firsr  application  of  steam  power  to 
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other  mining  uses  was  in  the  first  or  second  decade  of  the  Nineteenth  cen- 
tury, when  a  hoiating  drum  was  first  actuated  by  8teaiu, 

At  the  beginning  of  the  Eighteenth  century  Great  Britain  was  making 
at  least  three-qyarters  of  the  woHd*s  copper.  The  Comiah  mine«  produced 
4,923  tons  of  refined  copper  in  1709,  and  the  Wel^h  mine-aof  Angleaea  made 
nearly  2»000  tons  in  the  waine  year*  The  great  Mansfeld  mine,  in  Germany, 
made  only  372  toni^  in  that  ye^r,  and  only  e«timate,H  are  obtainable  for  the 
products  of  other  countries.  Spain's  output  wuh  in^^ignificant,  and  the 
United  States  made  but  a  few  tons-  Ru«iaia  and  Japan  probably  ranked 
next  in  importance  after  England  as  produceri*,  and  Au?^tria,  Norway, 
Sweden,  Italy  and  Beveral  tjther  nations  made  small  contributions  to  the 
w^orld'a  copper  i<tock.  Australia,  South  Africa  and  Canada  were  then  un- 
known as  sources  of  copper  supply.  It  is  a  notable  fact  that  one  hundred 
years  ago,  the  mines  of  the  United  States,  Spain,  Chile,  Mexico,  Canada, 
South  Africa,  Australia  and  Tasmania,  which  now  make  about  90  per  cent. 
of  the  world's  copper,  were  either  totally  undeveloped,  or  else  producers  of 
but  a  few  torn*  each,  while  Great  Britain,  which  made  almost  7,000  tons 
of  copper  in  1799,  produced  but  550  t^ns  in  1899. 

For  the  first  half  of  the  Nineteenth  century,  Great  Britain  maintained 
its  position  at  the  head  of  the  world '.s  copppr  producers,  but  the  latter  half 
of  the  century  wbh  a  period  of  ever  increasing  depression,  relie\'ed  by  only 
occasional  years  of  prosperit}'  for  the  British  copper  mine.^.  The  invention 
of  the  Watt«  engine  and  its  application  to  pumping  machinery  enabled 
the  mine  operators  of  Cornwall  and  Anglesea  to  penetrate  to  depths  there- 
tofore undreamed  of.  In  1790  the  Dolcoath  mine  m  Cornwall  was  dOO  feel 
deep;  in  1816  it  was  down  1,368  feet,  and  in  1830  the  Tresavean  miiiei  also 
of  Cornwall,  reached  the  great  depth  of  1,920  feet.  As  the  mines  increased 
in  depth  rapidly,  various  improvements  became  necessar>\  The  old  method 
of  raising  ore  in  baskets  carried  up  ladders  on  the  backs  of  men  and  women 
was  replaced  by  whims,  operated  first  by  hand,  then  by  horse  power,  later 
by  w^ater  wheels,  and  eventually  hy  Btcam.  Around  these  whims  were 
coiled  the  ropes  that  hoisted  ore  in  wicker  baskets.  A  little  later  the  hempen 
ropes  w^ere  replaced  by  wire  cables,  and  the  baskets  gave  way  to  Jronakip* 
and  cages.  In  1842  the  first  man  engine  was  built,  for  taking  men  to  and 
from  their  work  in  the  deep  mines.  Mine  surt^eying  was  introduced,  and 
machiner>^  cmpioyed  in  the  millH,  where  hand  work  had  l>een  the  rule  for 
centuries.  The  Anglesea  mines  enjoyed  great  prosperity  for  the  first  quarter 
of  the  century,  but  gave  unmistakable  signs  of  exhaustion  a  few  years  later, 
and  in  the  fourth  decade  ceased  to  be  important  factors  in  the  world's  copper 
industry.  The  smelters  of  Wale^  had  attained  such  growth,  however,  that 
Swansea  still  remains  the  seat  of  one  of  the  greatest  and  most  diversified 
smelting  industries  of  the  world. 

It  was  in  the  fourth  decade  of  the  last  century  that  the  competitors 
destined  to  destroy  the  English  coppjcr  mining  indu-^itrj^  first  began  com- 
ing to  notice.  The  copper  discoveries  in  the  Lake  Superior  district  were 
made  at  about  the  same  time  as  copper  in  workable  (|uantities  w*as  found 
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and  Colorado  attll  makes  lu  copper  ait  a  by-product  from  ilic  ntining  of  gold, 
Sliver »  zinc  and  lead  ores.  New  Mexico  hits  not  become  tbe  largo  pro* 
ducer  so  frequently  predicted,  though  p<^8sessing  copper  deposits  of  more  than 
average  promise. 

Alaska,  from  which  have  come  such  great  talea  of  rupriferoua  wealUi, 
Will  become  a  regular  copper  prtjcluccr  in  1904,  but  the  metiil  wOX  be  made, 
not  from  tlie  luterior  mines,  about  whirh  so  many  hpj*  liave  been  told,  despite 
their  undoubted  richness,  but  fft>in  \\u^  <»rei$  of  Prince  of  Wales  laland,  on 
which  there  are  several  properties  tluit  promise  to  make  rich  mines. 

In  the  eastern  and  southern  states  the  Tennessee  Copper  Company  is  the 
imXy  producer  of  real  importance,  ami  the  results  secured  at  that  property 
|ibyve  that  profitable  mines  can  be  developed  in  the  Appalachians,  There  b 
more  or  less  work  under  way  in  Xorth  Carolina  and  Virginia,  where  some 
good  mines  should  be  opened  in  time,  and  a  little  work  is  in  progress  in  Yer* 
mont  also. 

In  Canada  the  Boundary  district  leads  in  production  and  importance. 
The  developjiient  of  paying  mines  on  the  enormous  low-grade  deposita  of 
this  district  proves  the  fieid  of  great  importance,  Tliere  are  richer  ores 
along  the  Pacific  coa^t,  where  considenible  work  is  in  progress.  In  e^istern 
Canada  the  Sudbury  field  is  mthcr  quiet,  and  the  production  of  Quebec, 
Kova  Scotia  and  Xew  Bnmswick  is  insij^iificant.  Newfoundland  remains 
practically  stationar}'  so  far  as  production  is  concerned,  but  may  show  an 
increase  soon. 

In  Mexico  there  are  copper  minin?;  developments  of  vast  importance. 
Alexteo  is  now  makini;  more  copj)er  thnn  any  otlirr  couritr>*  except  the  United 
having  passed  Spain  in  producti<>rL  Tlie  Greene  Consolidated  and 
n»  the  principal  mines,  but  there  are  a  dozen  others  of  importance, 
in  process  of  development.  .  Sonora,  lying  just  aoi^th  of  Arizona,  is  an  especi- 
ally promising  field. 

EH  C'Obre  mines,  in  Cuba,  are  being  reopened  by  a  strong  American 
company.  Thc^se  mines  were  large  producers  durinij  the  Nineteenth  Century, 
up  to  1868,  when  wreck&d  by  a  revolution. 

Tlie  Chilean  mines  are  not  gaining  in  production  as  rapidly  as  had  been 
hoped.  The  reopening  of  the  Cerro  de  Pasco  mines  of  Peru  on  a  niodeni 
Hcale  is  the  most  important  mining  work  now  under  way  iu  South  America. 
Bvilivia's  production  reniairLS  practically  stationary.  Important  deveiop- 
iaent6  arc  in  progress  in  tlie  Mexicana  district  of  Argentina.  The  unsetlletl 
(Kilitical  conditions  in  Venezuela  and  Colombia  pre\'ent  the  development 
of  properties  know  to  be  of  great  promise. 

The  HispwLno- Portugese  mincsi  show  a  sliglit  falling  off  in  production, 
ilue  maiidv  to  the  partial  exhaustion  of  several  old  mines  that  have  been 
and  steady  produt'crs  for  many  ycai^s.  The  topper  resources  of  Spain 
9o  enomioiL'^  that  an  increase  iu  output  is  but  a  matter  of  time.  Crcnnan 
copper  production  shows  small  change,  Italy  and  Russia  continue  t** 
pfoduce  without  marked  gain.  Norway  shows  a  substaiitiai  increase,  and, 
next  lo  Spain,  ia  perliaps  the  moat  promising  European  c<»ppor  6eld. 
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In  Aflift  the  copper  production  ia  insignificant,  outside  of  Jap&n,  which 
continuea  to  increase  its  output.  The  Japanese  mine-owners  have  ex- 
pended large  sums  in  betterments  during  the  past  few  years,  and  now 
have  better  mining  and  smelting  equipmeiita  than  ever  before.  China  has 
some  important  copper  measures,,  worked  in  a  small  way,  and  in  time  the 
Cliinese  empire  should  become  a  highly  important  producer  of  the  red  metal. 

In  Africa  the  only  producing  miners  of  importance  are  in  Little  Naina- 
^qualand,  Cape  Colony,  and  these  are  decreasing  in  output.  There  are  devel- 
opments of  the  utmost  promise  under  way  in  the  interior  of  Africa,  especially 
in  Rhodesia,  and  along  the  coast  of  German  Southwest  Africa.  While 
these  mines,  in  a  new  country,  cannot  become  prodyclng  factors  of  importance 
for  some  years,  they  are  reasonably  certaiti  to  take  high  rank  in  time. 

In  Australasia  the  Mt.  Lyell  mine  of  Tasmania  remains  the  largeat 
producer.  There  is  considerable  activity,  however,  in  several  states  of 
Australia,  more  especially  in  New  South  Wales  and  Queensland.  The 
copper  resources  of  Australia  are  enormous,  and  if  that  commonwealth 
can  be  cured  of  its  crazy  socialistic  notions,  good  progress  can  be  made. 

The  era  of  copper  manipulation,  beginning  in  1899  and  ending  early 
in  1902,  was  marked  by  unnaturally  high  prices,  greatly  restricting  con- 
sumption, followed  by  abnormally  low  figures  that  caused  the  speedy  absorp- 
tion of  the  large  surplus  of  metal  stored  up  by  reason  of  unduly  high  prices. 
The  course  of  the  metal  market  during  1903  was  more  regular  and  more  free 
from  manipulation  than  since  1898,  but  the  suspicions  of  purchasere  remain 
active.  Having  suffered  from  previous  interference  with  the  law  of  supply 
and  demand  in  the  copper  market,  it  is  but  natural  that  they  should  fear 
further  tactics  of  the  same  sort,  and  weigh  the  evidence  at  hand  quite  closely, 
before  making  market  commitments. 

The  best  interests  of  producers  and  consumers  alike  will  be  served 
by  a  perfectly  natural  market,  in  which  the  level  of  prices  is  determined 
by  the  supplies  on  hand  and  the  consumptive  capacity  of  purchasers.  Copper 
consumers  are  prone  to  think  that  the  abnormally  high  prices  of  1899-1901 
were  secured  solely  at  tlieir  own  cost,  yet  as  a  matter  of  fact  the  producers 
suffered  alao,  to  no  small  extent,  from  the  selfsatne  inflation.  By  reason 
of  the  unduly  high  prices  then  ruling,  many  new  mines  were  opened,  to  com- 
pete with  thosft  already  developed,  and  their  competition,  brought  about 
by  the  era  of  higli  prices,  became  effectual  after  priee:«^  had  dropped  sadly. 
Not  only  this,  but  the  copt  of  producing  copper  advanced  materially  by 
reason  of  the  high  market  price.  Costs  were  increased,  not  only  through 
higher  wages  paid  workmen,  hut  by  reason  of  a  general  slackening  of  vigilance 
in  guarding  small  leaks,  it  seeming  impossible  for  any  corporation  to  be  as 
careful  in  good  times  as  in  an  ordinary  season.  It  lias  taken  the  better 
cmnes  several  years  to  get  back,  even  partially,  to  the  vantage  ground  of 

I  occupied  before  the  era  of  boom  prices  that  began  in  1898. 
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CHAPTER  IL 
The  Geology  of  Copper* 


In  this  chapter  no  attempt  is  mAtle  lo  give?  more  than  the  merest  out- 
line of  the  geological  fpature^  of  HpiTial  inti?n>!<t,  ptTtainitig  to  copper  G<*- 
ology  is,  at  best,  largely  an  eiiipirical  science.  From  its  very  nature  it  can 
never  be  made  such  an  exact  science  aw  chemistry'  and  mineralogy  have  al- 
ready become-  This  i»  said  in  no  carping  spirit  of  criticism  agaitiat  the 
exponents  of  scientific  geoIog>%  for  their  work  is  of  a  highly  valuable  nature, 
And  if  the  geological  dogmaa  of  the  present  da}'  contain  a  greater  amount 
assumption  in  proportion  to  ascertained  and  demonstrable  fact  than 
found  in  cognate  branches  of  scientific  re.seaa^h,  the  enj|iiriral  nature  of 
'  a  considerable  part  of  the  geology  taught  at  the  beginning  i>f  the  Twentieth 
century  is  due  to  the  inherent  difficulties  of  the  subject,  rather  than  to  any 
desire  of  geologi>sts  as  a  whole  to  assume  more  than  can  be  pro%^en.  Just 
as  a  forest  of  scaffolding  is  erected  around  the  walls  of  a  gn*at  cathedral, 
whUe  building  is  in  process,  so  a  false-work  of  theory  is  indij^pe usable  in 
gecIogicAl  rese^arch.  Behind  the  great  mass  of  temporary  timbering  the 
granite  walla  of  truth  are  rising,  Silowly  l)ut  surely,  and  as  they  rise,  the 
ficafifolding  that  once  was  nccesiHarj'  becomes  useless,  and  is  discarded. 

Rockfi  are  divided  into  three  geologieal  classes?!,  the  igneous,  f^edimentary 
&nd  mct&moqjhic.  The  igneous  rocks,  fused  by  subtermnean  fires  and 
ejected  in  sheets  by  volcanic  action,  or  oozing  forth  from  erackt^  in  the  earth's 
crust,  may  be  di\*ided  into  granitic,  porphyritie  and  vitreous  forms.  The 
sedimentary  roclcs  were  deposited  by  the  action  of  water,  usually  on  beds 
of  fonner  seas.  The  detrital  material  so  deposited  formed  conglomerate, 
lie,  sandstone  and  limejntone  strata,  and  in  the  case  of  the  t liree  first  named* 
m&terial  for  sedimentary  beds  was  necessarily  obtained  principally 
the  breaking  down  of  the  old^r  igneous  rucks.  Strata  of  igneous  and 
dimen(>ar>*  rocks  fre<|uently  alternate  in  the  older  geological  groups.  The 
met  amorphic  or  third  class,  consists  of  altered  rocks  of  the  igneous  and  sedi- 
mentary forms,  in  which  the  phenomena  of  crj'stallization  and  replacement 
ave  been  brought  about  subsequent  to  their  deposition. 

The  Devonian  system  of  the  Paleozoic  group  was  long  regarded  as  the 
tte  of  copper,  possibly  because  of  the  preponderant  importance  of  Coni- 
and  Devon  as  sources  of  copper  supply  until  the  middle  of  the  Nine- 
nth  century.  Copper  is  more  widely  diffused  over  the  earth  in  rocks 
of  the  Pcnnian  series  of  the  Devonian  system  than  in  any  other  series  of 
rocks,  and  the  Permian  strata  are  of  very  extensive  occurrence.  The  Jura- 
Triaa  syatero  of  the  Meaozoic,  or  age  next  younger  than  the  Permian,  is  alio 
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prolific  in  copper.  While  the  Permian  beds  show  more  or  less  copper  in 
most  places  where  outcropping  cxten?}ivcly  or  carefully  developed,  the  per- 
centage of  copper  contained  is  apt  to  be  small,  though  the  aggregate  of 
copper  so  deposited  is  past  computation,  owin^  to  the  dissemination  of 
the  ores  through  l>eds  that  are  of  vast  area. 

While  native  copper  is  of  ver>'  frequent  occurrence,  and  is  noted 
in  most  cupriferous  districts,  the  virgin  metal  is  usually  an  alteration  product, 
and  of  little  commercial  importance.  In  the  Ck)ro  Coro  district  of  Bolivia 
and  the  Keweenawan  district  of  Lake  Superior,  native  copper  is  found  in 
such  quantities  as  to  pennit  of  its  extraction  UjXin  an  immense  scale.  The 
Bolivian  copper  is  found  in  two  adjoining  conglomerates,  composed  mainly 
of  argillaceous  sandstones,  and  of  .somewhat  uncertain  geological  age.  The 
Lake  Superior  copper  occurs  in  conglomerate  and  amygdaloid  beds,  probably 
of  the  Azoic  group,  though  the  exact  geological  horizon  is  still  a  matter 
of  dispute.  The  native  metal  is  most  frequently  foimd  in  eruptive  zones, 
at  the  various  points  where  it  occurs  in  very  considerable  quantities,  in 
the  sedimentary"  rocks,  such  as  conglomerates  and  sandstones,  or  in  the 
trappean  rocks  of  igneous  origin,  and  more  especially  in  the  metamorphosc<i 
traps.  As  an  alteration  product,  native  coppcjr  may  occur  in  the  altered 
or  oxy-carbonatc  zone  of  any  copper  ore  l)od3'. 

The  source  from  which  copper  came  and  the  manner  of  its  deposition 
are  largely  matters  for  conjecture,  though  certain  features  bearing  on  these 
<|ue8tions  are  fairly  well  established.  The  metal  and  its  ores  are  in  all  like- 
lihood of  igneous  origin,  coming  to  the  earth's  surface  or  to  its  crust  with 
the  molten  magma  forced  upward  from  unkno\vn  depths.  As  to  the  manner 
of  its  deposition  in  veins  or  beds,  there  are  many  theories,  of  which  those 
most  commonly  held  may  be  divided  into  two  classe-s,  the  first  holding  that 
the  metal  and  its  ores  were  deposited  in  various  rock  strata  and  veins  from 
solutions,  while  the  second  set  of  theories  is  built  upon  the  primary  thesis 
that  copper — and  other  minerals — were  deposited  by  electro-chemical  action 
from  sea  water,  in  which  process  the  remains  of  living  organisms  are  pre- 
sumed to  have  played  an  important  part.  Both  theses  have  certain  corrob- 
orative evidences,  and  both  have  weak  spots.  It  is  pos.sible  that  ore  deposits 
have  come  from  both  sources.  It  is  certain  that  the  sea  holds  nearly  all 
metals  in  solution,  but,  on  the  whole,  the  theory  of  deposition  from  sub- 
terranean solutions  seems  the  most  easily  tenable. 

The  more  common  metals  arc  found  as  component  parts  of  many  ordi- 
nary igneous  rocks,  though  in  such  small  quantities  that  these  rocks  cannot 
be  considered  as  ores  of  even  the  lowest  grade.  It  is  possible,  and  indeed 
probable,  in  the  light  of  the  limited  amount  of  exact  knowledge  now  possessed 
on  this  point,  that  subterranean  and  slightly  carbonated  surface  waters 
percolating  through  the  various  rock  strata,  very  few  of  which  are  imper^ 
vious  to  water,  leached  out  certain  soluble  constituents,  and  that  the  min- 
erals, so  carried  in  solution,  were  deposited,  usually  in  cr3r8tallized  form, 
in  the  brecciated  rocks  and  in  the  numerous  cracks  in  the  crust  and  uppier 
9trata  of  the  earth.    Carbonic  acid,  oxygen  and  sulphur  have  been  the  prind- 
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pal  reducing  agents,  carbonic  acid  gas  in  Water  being  a  powerful  solvent. 
The  action  and  inter-action  of  these  three  prime  agents,  assisted  by  other 
reagents  set  free  by  them,  have  caused  complex  reactions,  many  of  which 
have  been  figured  out  to  theoretical  perfection,  while  not  a  few  supposedly 
natural  reactions  have  the  corroborative  e^^dence  afforded  by  synthetical 
chemical  experiments  that  have  given  the  react ion-^  first  established  the- 
oretically. In  the  case  of  the  rich  iron  ores  of  the  Lake  Superior  district, 
their  concentration  from  leaner  ores  by  purely  natural  moans  is  no  longer 
open  to  question,  except  from  the  ultra-skeptical. 

A  third  theory,  once  generally  held,  but  now  in  disfavor,  remains  to 
be  noted.  This  is  the  idea  that  electrical  action  caused  the  deposition  of 
the  metaLs.  While  the  theory  now  finds  few  adherents,  I  must  ventun* 
the  opinion,  at  the  risk  of  being  considered  fossilized,  that  electrical  action 
has  played  a  most  important  part  in  the  deposition  of  many  metalliferous 
beds.  There  are  really  but  two  sciences,  one  b<Mng  mathematics,  which  is  ab- 
stract and  perfectable,  while  the  second  is  the  science  of  th(»  concrete,  em- 
bracing all  matter  and  its  various  manifestations.  For  convenience,  the 
realm  of  science,  an  empire  vaster  than  -Vlexander  swayed  or  Napoleon 
planned,  has  been  diWded  into  so-called  sciences  and  groups  of  sciences, 
but  the  boundary  hues  are  merely  arbitrary'  abstractions,  and  have  as  little 
ph3rsical  existence  as  the  equator  or  the  meridians  of  longitude.  Geology 
shades  imperceptibly  into  mineralogy,  which  in  turn  merges  into  chemist rj', 
dynamics,  optics,  and  electricity.  All  sciences  are  interwoven,  and  electrici- 
ty, a  manifestation  of  one  of  the  attributes  of  mattcT,  is  an  integral  part 
of  event'  other  concrete  science,  from  geology  to  liiolopy.  affecting  alike 
the  organic  and  inorganic  kingdoms.  It  is  probable  that  terrestrial  ni:i^- 
netiMn.  percolating  waters  and  precipitation  from  ^uperineurnlxMit  si'.is 
all  played  a  part  in  the  fonnation  of  ore  deposits,  operatin;:  uncier  cheinical. 
thermo-dynamical  and  electrical  conditions  of  which  we  now  have  merely  ;i 
.slight  theoretical  knowledge.  .Mother  Nature  filled  the  recesses  of  her  myriad 
subterranean  treasure-houses  with  the  wealth  that  man  now  wrests  from 
her  by  hnite  strength,  and  the  little  craft  he  has  l)<»en  enabled  to  acciuire 
in  the  prolonged  struggle. 

In  connection  with  the  foregoing  remarks  upon  the  influence  of  ekn*- 
tricity  on  mineral  deposits,  it  may  be  remarked  that  there  are  puzzling  mag- 
netic earth-currents  in  the  Lake  Superior  native  c(^pper  districts,  these  l)eing 
especially  marked  upon  Isle  Uoyale.  where  the  \arialion  of  the  magnetic 
needle  is  remarkable.  It  is  to  be  hoped  that  these  phenomena  will  be  given 
the  careful  .^scientific  investigation  that  their  imp^jrtaiuM-  warrants,  at  some  not 
distant  date.  Shortly  after  the  laying  of  the  fir>t  Atlantic  cable,  .Vyers 
Stockley,  still  a  resident  of  the  Lake  Superior  district,  perfonned  some  highly 
interesting  experiments  in  .subterranean  telegraphy.  His  apparatus  was 
home-made,  but  he  succeeded  in  telegraphing  for  some  miles  along  one  of 
the  magnetic  currents  traversing  the  cupriferous  stratn  of  Ontonagon  county, 
with  the  cnide  but  effective  instruments  of  his  own  devising. 

It  Is  still   a  matter  of  dispute  whether  many  of  the  great    lM)dies  of 
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chalcopyrite  and  eupriferotia  pynte  and  pyrrhotite  are  veins  or  beds.  Re- 
cent  investigation  leads  t^  ihe  belief  that  riiany  of  the  deposits  formerly 
called  beds  are  in  reality  entitled  to  the  appellation  of  veins. 

The  great  predominance  of  sulphide  ores  of  copper  is  a  notable  fact,  75  per 
cent*  of  the  world's  production  of  the  roetal  conaing  from  ores  of  this  class. 
It  is  probably  safe  to  a^smne  that  all,  or  practically  all,  copper  ores  were 
originally  sulphides.  Chalcopyrite  is  generally  held  to  be  a  product  of 
crystallization  from  fusion.  Eventually  the  upper  portions  of  these  chal- 
copyrite and  bomite  ore  bodies  were  altered,  in  the  case  of  the  older  deposits, 
taostly  to  oxide  and  carbonate  on*.**.  In  all  likelihood  this  alteration  came 
about  from  the  action  of  wat+*r.  The  Huliterranean  watera  found  in  all 
rock  strata  at  greater  or  lens  depth,  ant?  not  oxydizing,  but  the  surface 
waters  have  an  affinity  for  carbonic  acid^  and^  carrying  this  gas  in  solution, 
these  surface  waters,  percolating  through  the  rock  strata  and  veins,  attack 
the  sulphide  ore.s,  which  gradually  yield  up  sulphur  and  become  carbonates 
and  oxides,  through  chemical  reactions  induced  by  carbom'c  acid.  For  this 
reason  the  permanent  water  level  of  a  mine  u.sually  marks  the  lowest  depth 
at  which  oxide  and  carbonate  ores  are  found,  and  below  this  point  the  ores 
are  nearly  always  sulphides,  with  a  strong  tendencey  toward  lower  per- 
centages of  cop[>er  and  higher  pereentages  of  iron,  as  depth  is  gained. 

As  chalcopyrite  and  bomite  (compound  sulphides  of  copper  and  iron) 
are  over^'helmingly  the  most  common  ores  of  copper,  and,  below  the  perma- 
nent water  level,  practically  the  only  copper  ores,  the  alteration  of  these 
iron-copper  sulphides  to  oxid**  and  carbonate  ore-s  (or  sometimes  t^>  silicatei*, 
or  the  higher  sulphides  of  copper  alone)  by  the  action  of  percolating  surface 
waters,  charged  with  carbonic  acid,  necessarily  sets  free  one  atom  of  iron 
for  each  atom  of  copper  dinnociatcd  from  the  original  chemical  union,  in 
which  one  atom  each  of  copper  and  iron  were  united  with  two  atoms  of 
sulphur.  The  iron  also  forms  carbonates  or  oxides,  most  usually  the  latter, 
and,  in  the  fonn  of  limonite,  a  hydrated  scsquioxide  of  iron,  is  carried  upK 
ward  in  the  waters,  and  stains  the  rock  above  or  near  the  surface  of  the  orig- 
inal deposit  of  chalcopyrit-e.  The  characteristic  rusty-iron  stain  of  limonite 
is  a  prominent  feature  of  the  rock-capping  surmounting  many  of  the  largest 
copper  ore  tiodies,  and  this  "  gossan  **  or  "  iron  hat**  is  a  welcome  sign  of 
copper  values  below,  in  nearly  every  cop{>er-ore  mining  district  of  the  world. 
It  is  not  an  invariable  aign,  however,  as  it  in  neeeasarily  lacking  in  many 
places,  such  as  at  imbedded  deposits  having  no  outcrop,  and  unaltered 
sulphide  ore  bodies,  also  at  points  where  the  original  capping  has  been  re- 
moved by  surface  erosion  or  glaeiation.  The  gossan  may  also  be  found 
at  many  points  where  copper  does  not  lie  beneath^  but,  as  a  rule,  a  capping 
of  gossan  is  a  highly  favorable  sign  in  a  cupriferous  district. 

The  rich  oxide  and  carbonate  ores  existing  at  and  near  the  surface  in 
most  copper-bearing  districts  {except  in  the  native  copper  fietds)  may  safely 
be  considered  alteration  pro-ducts  from  the  chalcopyrite  and  bomite  ores 
found  at  greater  depths.  The  silicates,  phosphates  and  other  ores  are  prob- 
ably alteration  products  also,  as  are  the  higher  sulphides  of  copper  in  which 
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Iron  is  mjt  present,  unless  as  au  impurity.  In  some  district;*  the  unaltered 
sulphides  exte-nd  to  the  surface,  but  this  is  the  exception  rath«?r  than  the 
rule.  The  depths  to  which  the  carbonate  and  oxide  ore,s  tiiny  extend  is 
dependent  upon  local  condit ioni*,  .irid  ranges  from  a  few  ftn^t  to  jnore  than 
one  thousand  feet.  As  a  rule,  the  oxide  and  carlwnatc  and  richer  sulphide 
ores  (such  as  chalcodte)  give  way  to  tmaltered  .sulphide:*  of  copper  and  iron 
at  the  permanent  water  level.  In  ca.st^,  not  :!**:>  very  common,  where  the 
mltered  ores  exist  below  the  water  level,  it  iss  presumed  that  tli**  alteration 
occurred  during  some  ant<!cedent  age  or  ages,  ivhc^n  the  water  level  was 
lower,  or  the  rock  strata  higher.  The  native  copper  dep<jsit.H  remain  al>fio- 
luiely  unaltered  in  nature  or  quantity  below  the  water  level,  which  apparently 
has  no  effect  upon  depasits  of  the  virgin  metal. 

In  this  placCf  it  may  not  be  amiss  to  insert  a  few  words  of  warning  and 
advice  to  those  lacking  extended  experience  in  copper  mining..  It  h  un- 
<loubtedly  true  that  a  geologist  of  high  scientific  attainments  may  make 
m  poor  fist  at  practical  mining.  Possibly  thii*  rule  may  l>e  considered  proven 
by  the  brilliant  exception  recently  made  by  Dr.  L,  L.  Hubbard,  who  stepped 
direct  from  the  position  of  state  geologist  of  Michigan  to  the  general  man- 
agement of  a  corporation  owning  undeveloped  lands,  and  within  a  few  months 
opened  what  must  become  one  of  the  grt^atciit  copper  minc?^  of  the  w^orld 
within  the  next  few  years.  On  the  other  hand,  the  practical  miner  to  whom 
is  entrusted  the  development  of  a  new  copper  mine,  may  profit  greatly  by 
bearing  in  mind  a  few  facts  that  are  not  only  geological  maxims,  but  proven 
by  innumerable  practical  illu.Htrations.  It  i«  certain  that  copper  mines — 
always  excepting  those  producing  the  native  metal — are  subject  to  greater 
changes  with  depth  than  mines  of  any  other  cla«s.  All  mincB  vary  more 
or  less,  in  width  of  productive  openings  and  in  the  values  found  therein, 
as  depth  is  gained,  but  copper  ore  mine^,  while  varying  in  width  and  valuea 
with  depth  just  like  mines  of  other  metals,  are  subject  to  a  8p<?cial  seriea  of 
rariatioas,  an  understanding  of  which  jjsof  prime  importance  to  owners  and 
managers.  In  strong  veinij,  where  iron-copper  sulphides  are  first  encountered , 
a  continuance  of  the  vein  to  a  considerable  depth,  with  comparatively  slight 
alteration,  may  reasonably  be  looked  for.  This  doe.**  not  apply  to  gash  >'ein8,  of 
course,  a«  these  are  invariably  shallow,  but  the  expt^ienced  miner  is  not  fikely 
to  long  mistake  a  gash  vein  for  a  true  fi.>j.Hurc.  In  other  causes,  where  the  sur- 
face openings  show  rich  oxides  and  carbonates,  or  chrysoroUa  and  j^imilar 
ores,  it  should  always  Ijc  ix>nie  in  mind  thnt  these  ores  cannot  prove  per- 
manent. They  may  extend  downward  for  a  few  score  feet  only,  or  possibly 
may  hold  for  many  hundreds  of  feet,  but  jsooner  or  later  they  will  give  way 
at  depth  to  unaltered  iron-copper  sulpliides,  slh  will  copper  glance  or  other 
high-^ade  ores.  The  oxides  and  carbonates,  from  their  richness  in  metal 
and  the  ease  with  which  they  may  be  smelted,  are  highly  desirable  0Te», 
and  ha%*e  been  the  making  of  many  good  mines  that  otherwise  would  have 
proven  failiires,  through  affording  profits  with  which  to  open  more  extensive 
bodte9  of  lower  grade  ore  at  greater  depths  and  to  build  and  equip  the  large 
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and  costly  smeltens  required  for  successful  treatment  of  the  iron-copper 
sulphides. 

For  the  reason  that  a  change  at  depth  is  inevitable,  it  is  highly  iin- 
I)ortant  that  a  new  copper  mine  having  high-grade  surface  ores  should  prove 
its  property  before  forming  a  permanent  plan  of  mining,  smelting  and  finan- 
cial conduct.  This  can  be  done  in  one  way  only,  and  that  is  by  probing  the 
ground.  The  probing  may  be  done  by  diamond  drills,  or  by  sinking  shafts. 
Diamond  drilling  is  a  wonderful  aid  in  exploring  new  territory,  but  at  ]>est 
it  is  only  a  sort  of  blind-nian*s-buflF.  As  a  preliminary  measure  diamond 
drilling  is  liighly  commendable,  but  for  a  certainty  the  shaft  or  tunnel  is 
the  thing.  Where  a  mine  is  already  opened  on  rich  copper  ores,  sinking  is 
the  proper  course.  This  will  detennine  the  extent  of  the  richer  ore  bodies 
and  the  nature  of  the  unaltered  sulphides.  At  times  highly  profitable  oxides 
and  carbonates  are  re])laced  by  sulphides  of  too  low  grade  to  work  at  a  profit. 
More  frequently  the  richer  ores  are  replaced  at  depth  by  sulphides  that 
can  be  profitably  worked,  provided  a  sufficiently  extensive  mechanical  and 
metallui^cal  equipment  is  supplied.  As  a  rule,  the  better  a  copper  mine  at 
surface,  the  better  at  depth,  but  there  are  .«5uch  important  exceptions  that 
development  is  the  only  safe  guide. 

For  the  rea.<ons  set  forth  in  the  foregoing  paragraphs,  it  is  important 
that  the  management  of  a  copper  ore  mine  have  more  than  a  surface  knowl- 
edge of  its  property  before  laying  out  permanent  plans.  Handsome  profits 
may  be  earned  from  s\irface  and  sub-surface  ores,  but  if  these  be  paid  out 
in  dividends  as  quickly  as  earned,  the  change  in  the  ore,  certain  to  come 
at  some  depth,  may  leave  the  company  with  a  depleted  treasury  to  face 
the  problem  of  raising  large  sums  for  development  and  equipment.  Share- 
holders w^ill  pay  assessments  more  readily  on  a  new  or  developing  mine  than 
on  one  that  has  been  a  dividend  payer.  In  connection  with  the  advice  con- 
tained in  the  preceding  paragraphs,  there  are  sections  in  the  chapter  on 
metallurg)'  of  interest  to  those  lacking  experience  who  may  be  responsible 
for  the  development  of  new  mines.  To  the  experienced  mining  men  I  am 
not  offering  advice.  Such  men  are  always  seeking  for  infonnation  to  add 
to  their  already  extensive  stocks,  but  they  do  not  hanker  for  advice. 

The  various  chapters  on  the  ore  deposits  of  the  world  wiW  be  found 
to  contain  a  great  amount  of  geological  matter  of  a  more  specific  nature 
than  given  in  the  preceding  pages,  and  geological  data  of  a  still  more  detailed 
nature  will  be  found  in  many  of  the  descriptions  of  mines.  In  the  chapter 
on  chemistry  and  mineralogy  there  are  detailed  descriptions  of  the  physical 
and  chemical  characteristics  of  the  metal  and  its  various  ores  and  minerals, 
rf  which  the  principal,  from  an  economical  standpoint,  are  native  copper, 
chalcopyrite,  boniite,  chalcocite,  malachite,  azurite,  tenorite,  cuprite  and 
chrysocolla. 
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Chemistry  amd   Mim^ekauogv  of  Copper, 

In  the  following  pugt^s  will  be  fount!  a  list  nf  llie  ores  and  alloyB  of 
copper,  with  brief  deiicriptions,  tlie  detail  depending  ;4omr*\vhat  upon  the 
importance  or  special  interest  |>o^f»js9ed-  The  native  metal  itself  b  included 
ID  the  list,  which  also  gives  the  -synonyms  of  the  principal  copper  ores. 

No  attempt  has  been  made  lo  render  this  chapter  exlmusiive,  despite 
its  considerable  length.  Iteaders  dcHiring  further  and  moit^  dc^tailed  knowl* 
cidge  of  the  various  ores«  including  their  optical  proiM'rtiej*^  cornplele  pyro- 
goostics  and  cr^-atallization,  are  referp-d  to  tin*  standard  worlcH  on  miner- 
mlog}'.  It  ia  believed,  however,  that  the  pajgos  appended  may  prove  of 
tOQIt  assistance  to  tlte  general  riN'uliT  inlen^sted  in  the  euhjeet  of  copper, 
And  poasibly  will  interest  the  twientisl  as  well,  because  of  being  the  first 
eocyeiopiedic  list  of  exclusively  coppi>r  minend.^  ever  pul)li*hed. 

Following  is  a  list  of  the  elements  with  whieh  t  tippt^r  i>  found  chem- 
icaUy  united  in  nature-    Thw  hsi   inrlud^^s  20  of  (h*-  77  ilrnients  known 
to  science  at  this  writing.     I  olio  wing  the  name  of  ea<^h  element  is  its  chem- 
ical i^jinbol  and  atomic  weight,  as  now  figund  l»y  the  beat  authoriues- 
Element  Symbol     Atomic  weight     Element         Symbol   Atomic  weight 


Aluminum 

-\l 

27,1 

Nitrogen 

X 

14  04 

Antimony 

db 

120. 

Oxygen 

o 

16. 

Arsenic 

As 

75, 

Phosphorus 

p 

31. 

Bismuth 

Bi 

208.3 

PlatiTmm 

Pt 

195. 

t*alcium 

Ca 

40.1 

Selenium 

Si.* 

79.2 

Carbon 

C 

12. 

Silicon 

Si 

28.4 

t  hlortne 

a 

35.45 

Silver 

Ag 

107.93 

(uhalt 

Co 

59. 

Sulphur 

S 

32.06 

i  opper 

Cu 

63. a 

Telhirium 

Te 

127,5 

Ilydrogen 

H 

1.01 

Tm 

Sn 

119. 

Imn 

Fe 

56. 

Tungsten 

\\ 

184. 

bead 

PI 

206  9 

Unmium 

V 

240. 

Manganese 

Mn 

5.5, 

Vanadium 

\ 

51,4 

Nickel 

Ni 

58.7 

Zuie 

Zn 

65  4 

Niobium 

Mn 

93.7 

n^e  element**  with  which  copper  unites  mo<it  fnqnrntiy  are  as  follows, 
iti  approximate  order  of  frefpjeney  and  preference:  Sulphur,  oxygen,  earboUj 
*'*^mc,  anfiiaofiy,  bisnuilh,  sWun,  chlorine,  pliosphonis,  nitrogen,  Beleniumj 
woiframium  (tungsten),  unmium,  and  v.inadiuni. 


is 
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SulphoaraeDitea 
Sulphides 
Sulphatea 

Sulphobismuthites  ^ 
Tellurides 

Vaiiiidat«B 


The  ores  of  copper  (alone  or  with  other  mf^tak)  mfty  be  di\4ded  to  to  tbe 
following  groups' 
Antiinonidea  Oxides 

ApseQates  Oxyt-hlorides 

A  Tse  nides  Phosphates 

Ar*rmtes  Selenidos 

t*arb«miiics  Selenit-es 

Chlorides  Silictti^cs 

Mol  y  I  »dates  Sulp  hoan  t  i  monat-es 

N  tobaiea  Sulp  ho  uti  1 1  f  no  ui  t<  's 

Nitrates  Sulphoarsenatea 

Ad  alphabetical  list  of  copper  minerals^  and  alloys ^  including  nativ^e 
copper  and  Jiiynonyms,  is  appended. 

ABAJaXE.  Essentially  a  hydrous  arsenate  of  sine,  but  copper  may 
replace  the  zinc  to  extent  of  from  a  trace  to  23.5%  cupric  oxide. 

AUCllflTE.  PbCuBiS,.  Coininon  names:  Needle  ore,  aeicul&r  bis- 
mutk  Copper  11%,  bismuth  36.2%,  lead  36%,  sulphur  16.8%.  Ortho- 
rhombic,  rnstala  embedded;  ncicular,  striated;  alao  massive.  Fracture: 
Uneven.  Hardness:  2  to  2.5,  Gravity:  OJ  to  6.8.  Luster:  Metallic.  Col- 
or: Blackish  lead  gray,  tarnishing  to  pale  copper  red.  Opaque.  Fuses 
on  charcoal.  Soluble  in  nitric  acid.  Occurrence:  Ural  Mountains  of  Rua- 
»ia,  and  Gold  Hill,  North  Carolina,  U.  S.  A. 

ALASKAITE*  An  ai^entiferous  ^alena-bismuthite  in  which  lead  is  par> 
tially  replaced  by  silver,  3.25%  to  8,75%,  and  copper  3.5%  to  5.1%,  with 
traces  of  ainc,  antimony  and  iron. 

ALGODOiriTE.  Cu^.  Copper  83.5%,  arsenic  16,5%.  Occurrence: 
Chile  and  Lake  Superior. 

ALISOHITE.     A  sulphide  of  lead  and  copper.     Probably  3CU|S,  PbS. 

ALUMnrOM  BROIfZE.     An   alloy   of   copper  and   aluminum. 

AHMIOLITE,  Antimonite  of  ropper  and  mercury'.  Cuprio  oxide 
15.5%  to  18%. 

AHDREWSITE.  A  phospho-silicate  of  copper^  iron,  manganeM  and 
aluminum.     About   ll'^^   cupric  oxide. 

AlfNIVITE.  A  biamuthiferous  stihio-arsenate  of  copper,  carrying  about 
4%  iron  and  2%  zinc,  A  complex  mineral  of  the  tetrahed rite- tennan tile 
family. 

AHTmOHIAL  COPPER.     Chalcoetibite. 

AITTLERITE.  A  basic  sulphate  of  copper  with  traces  of  zinc  and  cal- 
cium; chemical  formula  uncertain,  contains  cupric  oxide  67%  to  68%. 

APHTONITE.     A  tetrahedrite  carrying  silver,  iron  and  wnc. 

ARNIMITE,     5t  uO,  2SOa+6H,0.     Copper  45.5%,  to  48%. 

ASPEROLITE.  Probably  CuSiO„  3H|0,  Same  as  chrysoeolb,  except 
in  excess  of  water. 
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ATACAMTTE.  CtijClHjO^  Copper  15.9%,  cupric  oxide  55.a%,  chlar- 
ine  16.6%,  w&ter  12.7%.  Cleava^:  Imperfect  to  perfect.  Fractuns:  Con- 
cboidal.  Brittle.  H&rdness :  3  to  3.5.  Gravity :  3.75  to  3.77.  LusteT:  Ad- 
amAnttne  to  vHreoufi.  Color:  Emerald  to  blackish  green.  Stn^:  Apple- 
green.  TraQ^>arent  to  translucent.  Occurs  a«  sandy  granules  in  the 
pro%iiiee  of  Atacama,  Chile,  where  first  diHcoverptl,  ajso  at  many  other  poiiita« 
A  valuable  ore  of  copper  where  found  in  commercial  quantity. 

ATELITE.  A  hydrated  cupreous  bi-chloride,  2CuO,CiiCl,-h3H^. 
From  crater  of  Vesuvius^  apparently  at  pseudomorpha  after  tenorite,  and 
Dearly  the  same  as  atucamite  chemically. 

ATLASTTE.  A  copper  chloro-carbonate  apparently  between  ataeamite 
rAod  malachite.     From  ChanarciLlo,  Chile. 

AmUCHALCITE.  2(ZnCu)Ct)4»  3(ZnCu)(OH)3.  A  basic  carbonate  of 
copper  a&d  line.  Carries  about  21%  cupric  oxide.  Monoclinic  in  acictilar 
errstals,  forming  dru9y  incnistations  \  also  columnar,  laminated  and  granular. 
HardnesB:  2*  Gravity:  3.5  to  3.6.  Luster:  Pearly.  Color:  Pale  green  to 
aky  bltie*  Streak:  Light  green  to  light  blue.  Tratuilucent.  Soluble  In 
adds«     Occurs  in  small  quantities  at  numerous  points. 

AZURITE.  3CuO,2C03H,0.  Common  names:  Blue  carbonate  of 
copper^  azure  copper  ore.  Monoclinic;  also  massive  to  earthy.  Cleavage: 
Perfect,  but  interrupted.  Fracture:  Conchoidal,  Brittle.  Hardness:  3.5 
to  A .  Gravity :  3. 77  to  8.83.  Lus  ter :  Vi  t  reous ,  Color :  A«u  re  blue .  St  reak ; 
Lighter  blue.  Transparent  to  subtranBlucent.  Soluble  in  nitric  acid.  A 
fairiy  common  ore  of  copper. 

BARNHARDTITE.  Apparently  a  clxalcopyrite  partly  altered  to  chal- 
cocite,  by  loss  of  part  of  iron  content.  Assays  47%  to  50%  eopper  and 
»%  to  22.5%  iron. 

BAYLDOlflTE.  A  hydrous  arsenate  of  copper  and  lead|  carry  bg  about 
^36%  copper. 

BELL-METAL  ORE,     Stannite, 

BERZELIAKITE.  A  selenide  of  copper,  Cu,  8e.  Copper  61.6%.  Part 
of  copper  replaced  with  silver  at  times. 

BEUDAKTITE.     A  complex  and  somewhat  uncertain  arseno-phosphate 

pbospho-arsenate  of  iron,  copper  and  lead^  with  sulphates  of  the  me  tab 

in  varying  quantities.    Contains  8.5%  to  12.3%  cupric  oxide. 

BnTHITE.  3Cu^,  2Aa^,.  Copper  39.2%.  Carries  also  a  little  lead, 
iron  and  silver. 

BJELKITE.    A  cupriferous  cosalite. 

BLAKCHED  COPPER.    An  aUoy  of  copper  and  aiienie. 

BLtTESTOIfE-     Sulphate  of  copper.     Blue  vitriol.     fJhalcanthite. 

BOGOSLOVSKIIE.  Apparently  an  impure  chrysocolta,  carrying  car* 
W  dioKkk. 
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BOLEITE.  Apparently  u  variety  of  percylite  carr>'iDg  chloride  of  sil- 
ver. Han  W^'c  to  \b%  copp«»r,  48%  to  61%  lead  and  about  9%  to  10% 
silver.     From   liolro  niinr,  Mexico. 

BORNITE.  (ujFeS,.  Copper  55.5%,  Iron  16.4%,  sulphur  28.1%. 
(  ommon  name :  Peacock  copper  on\  Isometric ;  many  hexagonal  penetrationf 
twins.  Habit,  cubic.  Massive.  Structure:  granular  or  compact.  Fracture: 
»*^mall  conchoidal,  uneven.  Brittle.  Hardness: 3.  Gravity : 4.9  to  5.4.  Lus- 
ter: Metallic.  Color:  (\>piM>r  red  to  bluish  brown,  quickly  tarnishing  to 
iridescence.  Streak:  Pale  gmyish  black.  Opaque.  Soluble  in  nitric  acid 
with  separation  of  sulphur.  Occurn^nce:  In  most  of  the  important  copper 
fields  of  the  ^^  orld.     Uses :  The  second  most  important  ore  of  copper. 

BOURNONITE.  PbCuSbS,.  Copper  13%,  lead  42.5%,  antimony 
24.7%,  sulphur  19.8*/J .  Massive;  granular  and  compact.  Crj-stals,  or- 
thoronibic.  Cleavage:  Imperfect.  Fractun*:  Sulwonchoidal  to  uneven. 
Kather  brittle.  Hardness:  2.5  to  3.  (Jravity:  5.7  to  5.9.  Brilliant  me- 
tallic luster.  Color  and  Streak:  Steel  pray,  inclining  to  blackish  lead-gray 
or  iron  black.  Opaque.  1'um's  easily  on  charcoal.  Decomposed  by  nitric 
acid.  Occum'nce:  Hartz  Mountains  and  Saxony,  Bohemia,  Hungar}-, 
Carinthia,  Cornwall,  Chile,  Ik)livia,  Peru,  Canada,  Arkansas,  Colorado,  etc. 

BRASS.     An  alloy  of  copper  and  zinc,  about  2  parts  copper  to  1  of  zinc. 

BROCHANTITE.  A  basic  sulphate  of  copper.  4CuO,SO„3H,0, 
carrj'ing  70.3%   cupric    oxide. 

BRONZE  An  alloy  of  copper  and  tin.  Tlie  var>'ing  proportions  give 
differing  coloi-s  and  qualitir.s,  .siuh  a.s  bell-metal,  medal  bronze,  gun-metal,  etc. 

CACHEUTAITE.  A  sclcnidf  of  load,  copper  and  silver,  with  ix-ca- 
sional  traces  of  cobalt  and  iron,  carrjing  7%  to  36%  copper. 

CALCIOVOLBORTHITE.  A  hydrous  vanadate  of  copper,  calcium, 
magnesium  and  manganese.     Copper  30%   to  35%. 

CALIDONITE.  A  ba.*;ic  sulphate  of  lead  and  copper.  Chemical  com- 
position uncertain.     Cupric  oxide  about  10%. 

CANTONITE.  A  dimorphic  variety  of  covellite  crist allized  in  cubes, 
with  cubical  cleavage. 

CAPILLARY  RED  OXIDE  OF  COPPER.     Cuprite.  '     ' 

CARROLLITE.  CuS,CojS3.  Copper  20.5%,  cobalt  38%,  sulphur 
41.5%.     Occurrence:  (.'arroll  county,  Maryland. 

CASTILLITE.  A  bornitc  of  unceiiain  formula,  carrying  approxi- 
mately, copper  41%.  zinc  12%,  lead  10%,  silver  4%,  iron  7%-.    /     • 

CHALCANTHITE.  CuSO,+5HjO.  Common  names:  Blue  '  A^triol, 
bluestone,  sulphate  of  Copper.  Carries  a l>out  25%  bopper.  Tric1fhl<r.  As 
cr>'stals,  also  massive,  sialactitic  and  rciiiform,  sometimes  with  -fibrous 
stnictun*.  Luster:  \'iirr(His.  Color:  Sky  blue.  Sublrahs'parent"  to*  Irans- 
lucent.     Soluble  in  water.     Solution  ^\ill  deposit  metallic  copper  on*  iron.-  . 
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CHAI.COCITE.  Copptrr  ii^ltn,, .  ^  ,!,.>.  \'\w  lirhr*!  ^ulphulr  rm-,  till  I  y  - 
init  c*4jpeT  71>,S%,  sulphur  20.2%,  also  frpqiw^iUly  iron  ur  nihrr  in  miuuII 
qmrntitters,  Orthorhomljie :  Al»o  iiiiwwivi-.  wUli  simoltiiv  f^mnuUr  tu  cH*m- 
pnci  and  impttlpabli*.  ( Vnvufje:  ImllHtinrt.  Kractuiv:  Ciuirho'iclal.  Sonw- 
what  briltlr-  HafxJncas:  25  to  3,  rira^ir>  :  r>.5  to  .Vs  Liislfr:  MctnUir. 
Cx>lor  and  Stn^nk :  Blackish  lf*titi-^rft>\  tiin»i*hing  to  dull  itn'on  *ir  1>Uii',  t  )paquiv 
Soluble  in  nitric  a<i<L  Uceunvnrr:  In  ncaHy  all  »i»lphki»»  copixr  iJL*lrict« 
of  the  world  in  small  qamililieH,  wctysioniitlv  in  rfmsidrnil»lc  budii*  l'"*i*s: 
The  riclirst  commercial  on?  of  coppen 

CHALCOPYRITE*  CuFe.S,  (or  Cvi,s>e,^^L  i  opp»r  ,H.avi.,  iron 
3U.S^,  sulphur  35%.  Frvqueutly  mi.vd  Hith  pynhoritc;  iM'fftsii>riAlly 
carfies  gold  or  sil\  t-r.  Tetragonal ;  fephenuidal,  ufton  thinning  ;  aim*  f lei^uftilly 
maad^'o  and  compact.  Fracture:  rnevuii.  Hardnciis:  3,5  to  4.  rnnvity: 
4,1  to  4.3^  Luster:  Metallic.  Color:  Brass  yellow,  often  tarnishiitj^  lu  iri- 
descence. Streak:  Grcenbh  black-  L)paque.  Soluble,  cxt?«'pt  nulphar,  in 
nitric  acid.  On  being  heated  yielcU  up  a  portion  of  it^i  aulphiu'.  On  ex- 
posure to  moisture  and  heat  becomf^s  hydrated,  and  copper  and  iron  f!lmiige 
readily  to  sulphates.  Occurrence:  In  e\'eT3'  copper  field  cif  importance. 
The  nirtgt  common  ore  of  copper,  and  the  source  of  nearly  75%  rjf  the  world** 
dupply  of  the  metal. 

CHALCOMEWITE.  A  h\drons  selenite  of  copper.  Cu.SeO,+2H,0. 
Carne*  about  35*;  t  cupric  uxide  and  48*/^  jselenium  dioxide. 

CHALCOPHYLLITE.  A  highly  Iwisic  arsenate  of  topper;  fi.rnnila 
pven  ^a^iously — simplest  i^  7tVi(),A?jnjJ4Hjn.  Perceniago  uf  eupiii' 
oitide  44,5%  to  537c 

CHALCOPYRRHOTITE.  Fe.CtiS,.  Copper  la'';,  iron  48%,  sulphur 
38%.     OiTurrenre:  Cuba  and  Sweden. 

CHALCOSIDERITE.     CuO,  3Fe,0^  ZPjO^,  8H/).     Cuj.rie  oxide  jibout 

«% 

CHALCOSllfE.     Chalcocite. 

CHALCOSTIBITE,  Cu^S,  8b,S,.  Essentially  a  %ulplio-anlimomde  of 
copper, carr>in^  about  25%  copper,  48%  antimony.  2fi*^^ii,  j^ulphyr,  uitli  1', 
10  2%  iron  and  oecaiiionaUy  a  fractional  percentage  of  lead. 

CHALCOTRICHTTE.  A  form  of  cu]^ri(e  with  eaj>ithiry  or  ueieular  erys- 
tallizAtion. 

CHEIfEVIXITE.  .\  hydrous  arsenate  of  copper  and  iron,  funnula 
oiicertain.     Cupric  oxide  abotit  2fi.3%. 

CHESSY  COPPER,     A;turite. 

CHILENITE.  Probably  A^,Ri,  with  copper  replacing  silver  to  extent 
of  al»ouf   7%. 

CHIVIATITE,  A  stilphide  of  lead  und  bi.*?mulh  iu  whieh  lead  i^  partly 
replaced  by  copper  to  cJttent  of  about  2.5%.     0<'eurrenc'e:  Chi%  iiUu,  IVru. 

CHLOAITTHITE,     Empirically    XiAsj,     a    diarsenide    of     nitki4.     In 
ityK^  invarwibly  «ihows  cobalt  and  iron,  and  frefpunily  traces  of  copper 
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biflnmth,  atitimonyf  lead  &nd  iilver.  The  eaae  with  which  partUl  replace* 
meot  of  the  nickel  is  effected  m  both  chloanlhite  and  smoltite  calls  attention 
to  the  minerals  keweeoawite  and  mohawkitep  which,  though  lower  in  the 
aeries  of  arsenides,  are  very  properly  described  by  Dr.  Koenig,  the  discov- 
erer, as  compound  arsenides,  the  formula  being  written  (CuNiCo).  The  same 
formula  might  be  used  to  advantage  with  cliloanthite^  smaltite  and  sundiy 
other  arsenides  of  protean  forms* 

CHLOROTILE.  Cu,,  As,0,+6H,0.  Carries  about  32.5%  copper.  A 
hydrous  arsenate  of  copper.  Orthorhombic ;  fibrous  and  massive.  Soft. 
Color:  Pale  emerald  green.     Transparent. 

CHRYSOCOLLA.  CuSiO,,  2H,0.  Carries  about  30.1%  copper.  Com* 
mon  name :  Mountain  green  and  Mountain  blue.  Crypiocr>"atalline,  enamel- 
like. Sometimes  botryoidal.  Fracture:  Conchoidal.  Brittle  and  sozDe- 
what  sectile.  Hardness:  2  to  4.  Gravity;  2  to  2.24,  Luster:  Vitreous  to 
earthy.  Color:  Mountain  green,  bluish  gieen,  sky  blue  to  turquoise  blue. 
Impure  varieties,  broi^ii  to  dull  black.  Streak:  White  from  pure  vanetiea. 
Translucent  to  opaque.  Decomposed  by  acids  without  gelatiniiation. 
Occurrence:  Frequently  with  other  orM,  especially  in  upper  portions  of 
'  veins. 

CLARITE.     Probably  a  dimorphus  form  of  enargite. 

CLAYITE.  A  8tibio-ar»enste  of  lead,  with  lead  replaced  to  eictent  of 
about  8%  copper  and  a  trace  of  silver. 

CLIIfOCLASlTE.  6CuO,  .\sjO,+3HjO.  Carries  48%  to  50%  copper. 
A  hydrouj*  ar9*'nftle  of  copper  Cleavage:  Highly  perfect.  Brittle.  Hard' 
nesa:  2.5  to  3.  Gravity:  4.19  to  4.36.  Luster:  Vitreous  to  resinous.  Color 
and  Streak:  Bluish-green.  Subtransparent  to  translucent.  Soluble  in 
nitric  acid.     Occurrence:  Cornwall  and  Utah. 

COHDirRRITE.  A  soft,  black  copper  ore,  found  in  Cornwall;  sup' 
poi^'d  to  be  an  alteration  product  of  tennantite. 

COIflCHALCITE.  \n  arsenate  of  copper  and  calcium,  carrying  occa^ 
sionally  zinc  and  vanadium.     Cupric  oxide  about  28%  to  32%. 

\  CONKELLITE.     A  hydrous  sulpho-chlorate  of  copper,    carr>'ing  72.3% 

,  cupric  oxide. 

LCOPPEE*  Cu-  Native  copper.  The  chemical  9>*mbol  Cu  is  an  abbr^ 
viation  of  cuprum,  the  Latin  word  for  copper.  The  metal,  native  or  re^nedg 
ha.s  the  following  namcfl  in  the  modem  languagcM :  kupfer  in  German;  kopper 
in  Swedish;  kobber  in  Norwegian;  cobrt*  in  Spanish  and  Portuguese;  cuivre 
in  French ;  rame  in  Italian. 
Atomic  weight,  GS.G.  Belongs  in  the  firat  group  and  is  the  leader  of 
the  fifth  series  of  Mendeleef^s  Periodic  System.  The  group  is  as  follows: 
I.  hydrogen;  2.  lithium;  3.  sodium;  4.  pota-*wium;  5.  copper;  6,  rubidium; 
7.  stiver;  8.  caesium;  9.  unknown  {poHsibly  ttrbium,  atomic  weight  160); 
10.  gold;  IL  unknown.     The  fifth  series,  of  which  copper  is  the  basic  leader, 
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ietuum:  7,  bromine.  The  three  metallic  elemont^  falling  between  Berira 
four  and  five  in  Mendeleefs  table,  are  iron,  cobalt  and  nickeL  The  fre- 
quency with  which  these  three  elements  are  found  aasoi^&ted  with  copper, 
and  the  eaae  with  which  all  four  nietals  n*plare  one  another  are  notable^ 
The  general  reeembl&n<%  between  copper,  silver  and  gold,  which  form  aa- 
oending  steps  in  the  aame  group,  is  readily  appartut,  Mendeleefs  Periodic 
System  may  not  prove  the  key  to  unlock  the  chemical  flecreta  of  nature, 
but  it  may  be  compared  to  a  single  tumbler  in  a  combination  lock,  which 
ban  iK^en  nearly  set  in  its  proper  pntf$ition  for  opening. 

System  of  crj-stalUzation,  Isometric.  TeLrtihextthr^dronal  forma  the 
moat  common,  with  much  twinning.  Cr^-atab  often  show  cavernous  faceis 
and  occasionally  elevations.  Crystals  are  often  distorted  itnd  pass  gradu- 
ally through  distortions  into  filiform  and  aiboreacent  fonns.  Druiies,  often 
of  considerable  siie,  in  l^ke  Supt»nor  native  copper  mines,  notably  the 
Central  and  Phoenix  mines  in  Keweenaw  eoimty,  afford  nmny  curious  crj's- 
talllxationa,  filiform  and  arborescent.  Native  copper  also  occurs  maji8i\'e, 
and  in  granular  fonn,  and  in  lamime.  In  the  Lake  Superior  ininei)  the 
metal  occurs  in  all  obsen'ed  forms  and  sizes;  in  lan^ellar  form,  from  micri>- 
acopic  flakes  up  to  sheets  of  immense  size  and  weij^ht ;  in  crystals  of  grt^ally 
vanning  form  and  aixe ;  in  grains  from  microscopic  size  to  constderable  nodules, 
and  in  the  various  filiform  and  arborescent  shrtpes  in  druses.  The  finest 
particles  are  grains  and  ejceeedingly  minute  flakes  occurring  in  an  upp-r 
sandstone  of  the  Keweenawan  series,  while  the  largest  masses,  weighing 
upwatda  of  500  tons,  have  been  found  in  contact  and  fissure  veins  in  Kewee- 
naw and  Ontonagon  counties,  though  the  bulk  of  the  eoppi^r  produced  is 
aectinMl  from  the  stratified  igneous  and  sedimentary  beds  of  the  Keweenawan 

Cleavage:  None.  Fracture:  Hackly.  Tenac^ity:  Second  only  to  that  of 
iron.  Perfectly  aectile.  Highly  duetile  nud  mnllealile,  ranking  in  (heni* 
particul&ns  with  the  precious  metab.  Elect rieji!  conductivity,  t*31,  ris  com- 
pared mth  1,000  for  silver,  which  posa<»s^s  the  moat  perfect  electrical  eoii- 
ductivity  of  any  known  metal  or  alloy.  t'onducti\'ity  for  heat,  898,  as 
compared  with  1,000  for  gold,  the  most  perfect  conductor  of  Iwmt, 

Hardneifi :  2.5  to  3.  Specific  gravity,  in  vacuo,  at  0  degrees  < Vntigrade 
(equal  to  32*,  or  freezing  point  Fahrenheit),  when  chemicaily  pure  and  de- 
void of  porosity^  is  8-045,  Specitic  gravity  of  ordinary  coptx>r  of  commerce, 
none  of  which  is  free  from  impurities,  varies  from  about  8.75  when  cast  to 
about  8.95  when  rolled,  hanmienrct  or  drawn,  the  exact  gravity  depending 
upon  how  handled  and  extent  and  nature  ot  impuriti*  s  present. 

Luster:  Metsdlic,  Color:  topper-red.  Stn-ak:  Copper-red,  metallic, 
shining.  Tamiahcp  upon  exposure  of  air  to  brownish  red,  and  is  liable  lo 
form  A  coating  of  verdigris  or  oxide  upon  long  exposure  to  air*  Atmosphere 
laden  with  moisture  and  carbonic  acid  is  especially  favoraljle  for  the  forma- 
tion of  verdigris. 

FuaibUity ;  Copper  is  f\isible  at  approximately  2,000**  Fahrpnheit,  or  a 
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lrifl<*  loss  tlian  1,100°  (Vutigrade.  Color,  when  fa*<ed,  sea-green.  Copper 
I  Incomes  volatile  under  the  high  temperature  of  the  electric  arc. 

Solubility :  Copper  is  soluble  in  nitric  acid,  aqua  regia,  and  strong  boiling 
sulphuric  acid,  also,  slowly,  in  dilute  hydrochloric  and  sulphuric  acids,  with 
admission  of  air.  When  in  solution  in  nitric  acid  will  deposit  metallic  copper 
on  iron  immersed  therein. 

Affinities:  Copper  has  a  greater  affinity  for  sulphur  than  for  any  other 
element.  Also  possess* 's  marked  affinities  for  arsenic,  antimony,  bismuth. 
<»xygen  and  carbon  dioxide,  and  unit<*s  with  many  other  elements. 

Alterations:  Native  coppiT  alters  on  exposure,  especially  in  damp  air, 
to  the  simpler  oxide  and  caHjonate  ores,  such  as  cuprite,  malachite  and 
nzurite,  and  occraionally,  in  time,  to  the  more  complex  ore  forms. 

Occurrence:  Native  copper  occurs,  usually  in  small  quantities,  in  most 
of  the  principal  copper-ore  producing  districts  of  the  world.  The  native  metal 
is  mined  upon  a  con8ideral)le  scale  only  in  Bolivia  and  Lake  Superior, 
U.  S.  A.  The  Lake  Superior  district  is  notable  for  producing  copper  from 
depK)sits  of  th(»  native  metal  almost  exclusively.  The  Lake  Superior  native 
copper  carries  considemble.  silver,  but  no  gold.  In  districts  outside  of  Lake 
Superior  and  Bolivia  the  metal  occurs  most  frequently  in  connection  with 
the  oxide  and  carbonate  ores,  and  occasionally  with  the  more  common  sul- 
phide ores. 

Impurities:  The  native  copper  frequently  contains  silver,  arsenic, 
bismuth,  antimony,  zinc,  iron  and  mercury.  Commercial  copper,  refined 
from  ores,  may  contain  any  of  the  elements  already  named,  and  also  gold, 
lead,  selenium  and  tellurium,  the  latter  two  elements  in  very  minute  quan- 
tities. 

COPPER  GLANCE.     Chalco<ite. 

COPPER  NICKEL.     Xiccolite. 

COPPER  PITCHBLENDE.     A  ferruginous  ehrysocolla. 

COPPITE.     A  tetrahedrite  earr>ing  about  13%  of  iron. 

CORNWALLITE.     oCuO,  As,0.,  3H,().     Cupric  oxide  58.2%. 

COSALITE.  A  sulphide  of  lead  and  bismuth  in  which  lead  is  frequently 
displaced  by  coppi»r  to  the  extent  of  1%  to  9%  and  silver  1%  to  1G%. 

COVELLINE.     Covellite. 

COVELLITE.  Cupric  sulphide.  (^iS.  Copper  66.4%.  An  alteration 
product  from  chalcocit^*  and  other  sulphide  copper  ores. 

CREDNERITE.  CujMn/),.  Cupric  oxide  43%,  manganese  sesqui- 
oxide  57%.  Monoclinic;  foliated  cr\'stalline.  Cleavage:  Basal,  very  per- 
fect; less  distinct  in  other  din»ctions.  Hardness:  4.5.  Gravity:  4.9  to  5.1. 
Luster:  Metallic.  Color:  Iron  black  to  steel  gray.  Streak:  Brownish- 
black.     Soluble  in  hydrochloric  acid. 

CROOKESITE.  A  selenide  of  copper,  silver  and  thallium, 
(Cu,  Tl,  Ag)2Se,  carrj'ing  44%  to  40.5%  copper,  1.5%  to  5%  silver  and 
16%  to  18.5%  thallium. 


THE  COPPER  HASDBOOK. 


U 


I 


CUBAlfTTE.  CuFejfcj*,  Copper  23.3%,  iron  41.3%,  nulpliur  3o.3%, 
Also  catTiLS  i^tlicaf  mid  sometimes  small  percentages  of  Icuct  and  sine. 

CUPiaC  OXIDE.  CuO.  Monoxide  of  copper.  Onf^  jiiom  of  tof)per 
and  one  of  oxygen^  cbemically  unittKl. 

CUPiatE.  Cu,0.  Copper  8S.8%.  oxvgen  11-2%.  C*ouiiiion  nituica; 
Octahedral  copper  ore;  rt^d  glnAi«>*  copijer  ore;  niby  eoppiT.  iMHut'tric; 
commonly  in  octahedrons;  also  raaiisive,  grantalar;  sometimes  i«arlhy.  tlra%*- 
age:  Intemjpt^d,  Fracture:  'Conehoidwl.  UritUe.  Hardnciss:  3.5  to  4, 
Gravity:  5.85  to  6:15.  Luster:  Adamant ine  to  earthy.  Color:  LiKht  to  dark 
ird.  Streak:  Shining  brownish  red.  Subtnini^parent  to  fsubtnmjHlneenL 
Soluble  in  concentrated  hydrochloric  acid.  Foimd  in  most  copper  diHtrirl^, 
c»Bpecialh*  near  surface. 

CITPROBISMUTITE.  Essentially  3<\i*S,  4Bi^3,  in  whieh  «ilvr-r  jiiuoe- 
ttmes  partly  noplaces  the  copp^^r.  Carries  7%  to  IB%  copfx^r,  with  gli^hl 
amounts  of  siU-er  and  iron,  and  occaaionolly  lead. 

CUPRODESCLOIZITE.  A  complex  hydroiw  arserju-plio^plio-vanadale 
of  lead*  zinc,  copper,  iron  and  manga nee«\  Cupric  oxide  frnnv  0,75%  to 
11.21%, 

CUPROPLUMBITE.  A  sulphide  of  lead  and  copper;  pmbnbl> 
Cu^,Pb8,     Carrie*  »l>out  20%  eopp«*r.     Frum  Mule, 

CUPROSCHEELITE.  A  tungHtate  of  eoppi-r  and  caleivim,  earr>  in;? 
dliea.     Ha:*  3%  to  7*%  eupric  oxidf. 

CITPROTUHGSTITE.  Ttuigstate  of  copper,  (^JW^,.  Carrirs  n\mn\ 
30%  eupric  oxide. 

CUPROUS  OXIDE,  Cu,0,  'I'vvo  atoms  of  copp^-r  chemiiall)'  unitetl 
with  one  atom  of  oxygen. 

CYANOCHALCITE*     A  phosphoriferoua  chntsocoUa. 

CYAlfOCHROITE.  CuSo*,  KySo,+6HjO.  Hydrous  .sulphate  of  copper 
and  potash.     Carries  about   18%,  eupric  oxide. 

CYAHOTRICHITE.     FonnuJa    perhaps    4r\iO,Al,0,,8oj+H/J.     A    hy- 

^dfous  basic  sulphate  of  copper  and  aluminuiiL     Cupric  oxide  17%  to  50%, 
DARWINITE.     UTiitncyite. 
DELAFOSSITE,     .\n  oxide   of   iron,   copper  and    aluminum,   carrying 
kbout  47.5*^^   monoxide  of  copj^r. 
F       DEMIDOVITE,     A  phosphoriferoua  citryKJColla. 
DIH YDRITE.     SC^uO,  FjO- +  2H,0.     Carries  about  55%  copper.     Mono- 
clinic;    massive;    fibrous.     Cleavage:  Imperfect.     Fracture:  Conchoidal   to 
uneven.     Brittle.     Hardness:  4.5  to  5.     Gra\ity:  4  to  4.4.     Luster:  Ada- 
roaotine.     Color:  Dark  emerald  green.     Streak:  Pale  emerald  green.    Trans- 
I  lucent.     Soluble  in  nitric  acid.     Occurrence:  Germany  and  the  Urals. 

DIOPTASE.  HjCuSiOj  or  (CuO,  SiOj,  HjO),  Cupric  oxide  50.4%, 
ailica  38.2%,  water  11  t%-  Common  namet*:  Emerald  copper;  emerald 
malachite.     Rhombohedral ;    tetartohe*dral;    als^>    massive.     Cleavage :  Per- 


36  THE  COFFEli  HANDBOOK. 

feet.  Fracture:  Conchoidal  to  uneven.  Brittle.  Hardness:  5.  Gravity: 
3.28  to  3.35.  Luster:  \ltreous.  Color:  Emerald  green.  Streak:  Green. 
Transparent  to  subtranslucent.  Fusible  with  charcoal  and  soda.  Gela- 
tinizes with  hydrochloric  acid.     Occurrence :  Siberia,  Hungary,  Arizona,  etc. 

DOGHACSKAITE.  A  sulphide  of  bismuth  and  copper,  carrying  about 
12%  copper.     From  Hungary. 

DOLEROPHAKITE.  A  basic  sulphate  of  copper,  probably  2CuO,  S0„ 
with  62.27%  to  65.2%  cupric  oxide.  A  sublimation  product  from  the  labora- 
tory' of  Vesuvius. 

DOMETKTTE.  Cu^As.  Common  name:  Arsenical  copper.  Carries 
71.7%  copper,  28.3%  arsenic.  Reniform  and  botry-oidal;  also  massive. 
Fracture:  Uneven.  Hardness:  3  to  3.5.  Gravity:  7.2  to  7.75.  Luster: 
Metallic.  Color:  Tin  white  to  steel  gray,  with  iridescent  tarnish.  Occur- 
rence: Lake  Superior,  Chile,  Mexico  and  Saxony. 

EHLITE.  5CuO,  P,0|+3H,0.  Carrier  about  53%  copper.  Qoeely 
related  <;hemically  and  in  physical  characteristics  to  pseudomalachite  and 
dihydrite. 

EMERALD  COPPER.     Dioptase. 

EMPLECnXE.  CujS,  Bi,8,.  Carries  bismuth  62%,  copper  19%, 
sulphur  19%,  with  occasional  silver,  iron,  lead,  and  silica,  also  traces  of 
tellurium. 

EHAROITE.  Cu^4.  Copper  48.3%,  arsenic  19.1%,  sulphur  32.6%. 
Orthorhombic.  Small  cr}'stals,  also  massive;  granular  and  columnar. 
Cleavage:  Perfect  to  indistinct.  Fracture:  Uneven.  Brittle.  Hardness: 
3.  Graxdty:  4.45.  Luster:  Metallic.  Color  and  Streak:  Grayish  black  to 
iron  black.  Opaque.  Fuses  on  chareoal.  Soluble  in  aqua  regia.  Occur- 
rence :  South  America,  Mexico,  Luzon  in  the  Phillipine  Idands,  also  several 
American  states. 

EPIOENITE.  Chemical  formula  uncertain.  A  sulpho-arsenide  of 
copper  and  iron.  Constituents  by  weight,  about:  Copper  41%,  iron  15%, 
arsenic  12%,  sulphur  32%.  Orthorhombic.  In  short  prisms,  resembling 
arsenopyrite.  Fracture:  Uneven.  Hardness:  3.5.  Luster:  Metallic.  Color: 
Steel  gray.  Streak:  Black.  Soluble  in  nitric  acid.  Occurrence:  Wittichen 
in  Baden,  Germany. 

ERIHITE.  5CuO,  As,0}.  2H,0.  Carries  about  47.8%  copper.  Ma- 
millated  concentric  crystalline  groups;  fibrous  and  rough.  Brittle.  Hard- 
ness: 4.5  to  5.  Gravity:  4.04.  Luster:  lightly  resinous.  Color:  Emerald 
green.  Streak:  Grass  green.  Subtranslucent  to  opaque.  Soluble  in  nitric 
acid.    Occurrence:  Cornwall  and  Utah. 

ERUBESCUE.    Bomite. 

ERYTHROCALCITE.  CuCl,4-2H,0.  Deliquesces  on  expoeui^.  From 
crater  of  Vesuvius. 
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BUCAIRITE.  A  selenide  of  copper  and  silver.  Cu^Se,  Ag,Se.  Copper 
25.3%,  silver  43.1%,  selenium  31.6%. 

EUCHROITB.  A  complex  hydrous  arsenate  of  copper,  carrying  47.1% 
cupric  oxide. 

FAHLBRZ.    Tetrahedrite.    Gray  copper  ore. 

FAHLORE.    Tetrahedrite. 

FAMATIHITE.  Cu^bSf,  arsenic  occasionally  replacing  the  antimony. 
Copper  43.3%,  antimony  27.4%,  sulphur  29.3%.  Orthorhombic ;  Isomor- 
phous  with  enargite;  also  massive.  Fracture:  Uneven.  Brittle.  Hard- 
ness: 3.5.  Gravity:  4.67.  Gray  with  copper-red  tinge.  Streak:  Black. 
Opaque.  Fusible  on  charcoal.  Decrepitates  in  closed  tube.  Occurrence: 
Cerro  de  Pasco,  Peru. 

FIELDITE.  X  stibio-arsenate  of  copper,  having  about  37%  copper, 
7%  sine,  1.2%  iron  and  traces  of  gold  and  silver. 

FOOTETTE.  Formula  probably  »Cu(OH)„  C:uCl,-HH,0.  A  hydrous 
chloride  of  copper. 

FOURHBTITB.  Probably  a  mechanical  admixture  of  galena  and 
tetrahedrite. 

FREDERICITE.  A  tennantite  carrying  about  6%  iron,  3.4%  tin, 
2.9%  silver  and  3.4%  lead. 

FKEIBERGITE.  A  tetrahedrite  carr>dng  26%  to  31%  silver,  as  well 
as  small  quantities  of  iron  and  zinc. 

FRIGIDITE.     A  tetrahedrite  carrying  about  8%  nickel  and  13%  iron. 

GERHARDTITE.  A  basic  cupric  nitrate.  4(\iO,  N,Oj,  3H,0.  Con- 
tains 66.2%  cupric  oxide,  22.5%  nitrogen  pentoxide,  and  11.3%  wator. 

GERMAll  SILVER.  An  rilloy  of  about  5  parts  copper,  2  parts  zinc 
and  one  part  nickel. 

GLASBACHTTE.    Zorgite. 

GRUEHAUITE.  A  supposedly  impure  polydiniit<»  (nickel  sulphide) 
carrying  11.5%  copper,  also  bismuth,  iron,  cobalt  and  lead. 

GUEJARITE.  Cu^,  2Sb^,.  Carries  about  15.5%  copper,  58.5% 
antimony  and  25%  sulphur.     From  Andalusia,  Spain,   found  with  siderite. 

HENWGODITE.  A  phospho-arsenate  of  copper,  with  occas  onal  alum- 
inum and  iron.     About  7%  cupric  oxide. 

HERMESITE.     A  tetrahedrite  carrying  mercur>\ 

HERREHGRUHDITE.  CaO,  4Cu0,  2SO,+GH,0.  (  arrios  .V)%  to  54% 
cupric  oxide. 

HOmCHLIHITE.  Apparently  a  ohalcopyrite  partly  altered  to  bornit#». 
Carries  about  44%  copper  and  26%  iron. 

HORSFORDITE.  An  antimonidc  of  copper,  probably  Cu^Sb.  Carries 
about  73%  copper,  27%  antimony.  Massive.  Fracture:  Uneven.  Brittle. 
Hardness:  4  to  5.     Gravity:  8.8.     Laster:  Metallic.     Color:  Silver  white, 
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tarnishing  easily.  Opaque.  Occurrence:  In  large  deposit-s  near  Mitylene, 
Asiii  Minor. 

HYDROCIANITE.  Cupric  .sulphate.  CuSO«.  A  rare  sulphate  from 
Vesuvius.     Effloresces  in  the  air. 

INDIGO  COPPER.     Covellite. 

JALPAITE.     Probably  SAg^S,  Cu^,  giving  about  13%  copper. 

JOHAWNITE.  A  hydrous  sulphate  of  uranium  and  copper,  of  uncertain 
formula,  carrying  about  6%  ouprie  oxide,  and  07%  to  68%  uranic  trioxide. 

JULIANITE.  A  tetrahedrite-tcnnantito  carr>^ing  less  than  1%  each  of 
silver  and  iron,  with  about  52%  of  copper. 

KEWEENAWITE.  (CuNiro)2As.  Carries  39%  to  54%  copper,  9.7% 
to  20%  nickel,  0.9%  cobalt.  An  arsenide  of  copper,  nickel  and  cobalt,  of 
the  mohawkite  family.  No  cr}-stals  are  known.  Cleavage:  Subconchoidal. 
Fracture:  Uneven.  Tenacity:  Slight.  Hardness:  4.  Gravity:  7.7.  Lus- 
ter: Metallic.  Opaque.  Color:  Pale  nd,  tarnishing  to  darker  red.  Solu- 
ble in  nitric  acid.  Occurrence:  In  the  Mohawk  mine,  Keweenaw  county, 
Michigan.     Uses:  Is  smelted,   in  conjunction  with  mohawkite. 

KLAPROTHOLITE.  3Cu,S,  2Hi2S,.  Carries  24%  to  29%  copper  and 
51.5%  to  54%  bismuth  with  1%  to  1.7%  iron. 

KROEHIIKITE.  CUS04,  \aS04  +  ,2H jO.  A  hydrous  sulphate  of  copper 
and  sodium.     Carries  about  47%  cupric  oxide. 

LANGITE.  A  ba.sic  sulphate  of  copper.  4CuO,  SO,,  4H2O.  Carries 
about  17%  cupric  oxide. 

LAMPADITE.     Cupreous  manganese  containing  4%  to  18%  cupric  oxide. 

LAVENDULAN.  A  hydrous  arsenate  of  copper,  cobalt  and  nickel.  Con- 
stituents by  weight :  About  32%  copper,  2.5%  CoO,  1 .36%  NiO.  Amorphous. 
Fracture :  Conchoidal.  Hardneas :  2.5  to  3.  Gravity :  3.01.  Luster :  Greasy 
to  vitreous.  Color:  Lavender  blue.  Streak:  Pale  lavender  blue.  Translu- 
cent.    Soluble  in  warm  hydrochloric  acid.     Occurrence:  Saxony  and  Chile. 

LAXMANNITE,     Phosphochromit<?. 

LEPIDOPHARITE.  A  cupreous  manganese  oxide  of  fibrous  and  scaly 
form,  from  Thuringia. 

LETTSOBflTE.     Cyanotrichite. 

LEUCOCHALCITE.  A  hydrous  arsenate  of  copper.  In  slender  needle 
ciystals.     Color:  Greenish  white.     Cupric  oxide  47.2%. 

LIBETHENITE.  4CuO,  PjOj,  H,0.  tarries  about  53%  copper.  Com- 
mon name:  Phosphate  of  copper.  Orthorhombic.  Fracture:  Subconchoidal 
to  uneven.  Brittle.  Hardness:  4.  Gravity :  3.6  to  3.8.  Luster:  Resinous. 
Color  and  Streak:  Olive  green.  Subtranslucent.  Soluble  in  nitric  acid. 
Occurrence:   HungarA*,   Germany,   Russia,   Bolivia,   Chile,   Cornwall. 

LIHE-MALACHITE.  A  hydrous  carbonate  of  copper  with  carbonate 
and  sulphate  of  calcium. 
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LIKARITE.  A  basic  sulphate  of  copper  and  lead,  PbO,  CuO,  SO^  H,0. 
contains  about  17%  to  20%  cupric  oxide. 

LUIDACKERITE.  a  complex  hydrous  sulpho-arecnate  of  copper, 
nickel  and  iron;    cupric  oxide  36.34%,  nickel  monoxide  16.15%. 

LINNAEITE.  A  sulphide  of  cobalt  in  which  cobalt  is  sometimes  par- 
tially replaced  by  nickel,  copper  and  iron,  to  extent  of  1%  to  42%  nickel, 
2%  to  6%  iron  and  1%  to  8%  copper. 

LXRCONTTE.  Octahedral  arsenate  of  copper.  Probably  ISC'uO,  4AI2O3 
5AsjO|  +  55H,0.  Carnos  about  28.5%  copiwr.  Mouoclinic;  rarely  granu- 
lar. Cleavage:  Subconchoidal.  Imperfectly  sectile.  Hardness:  2  to  2.r». 
Gravity:  2.88  to  2.98.  Luster:  Vitreous.  Color  and  Streak:  Sky  hltie  to 
verdigris  green.     Soluble  in  nitric  acid.     Occurrence :  Cornwall  and  Hungar}-. 

LUZONITE.  Apparently  a  dimorphous  form  of  enargite,  found  in  the 
island  of  Luzon,  P.  I. 

LYELLITE.     An  impure  variety  of  langite,  containing  g>'p8um  and  iron. 

MALACHITE.  2CuO,  CO, +211,0.  Green  carbonate  of  copper,  the 
most  common  carbonate.  Monoclinic;  acicular  or  prisms.  Commonly 
massive  or  frequently  incrustive.  Sometimes  granular  or  earthy.  Frac- 
ture: Subconchoidal,  uneven.  Brittle.  Hardness:  3.5  to  4.  Gravity: 
3.9  to  4.03.  Luster  of  cr>'stals,  adamantine  to  vitreous.  Color:  Bright 
jn"een.  Streak:  Green.  Opaque  to  translucent.  Soluble  in  nitric  acid. 
Occurrence:  In  most  copper  districts.  Uses:  An  important  ore  of  copper 
in  certain  districts. 

MALIlfOWSKITE.  A  tetrahedritc  carrying  13%,  to  16%  lead,  also 
silver  and  zinc  in  small  percentages. 

MARCYLITE.  An  alteration  product  of  copper  sulphide,  consisting 
of  hydrated  oxides  and  sulphides  of  copper.  Found  in  Arkansas,  U.  S.  A., 
and  Peru. 

MATTRAMITE.  A  vanadate  of  lead  and  copper  sometimes  carrying 
als^)  iron,  zinc,  manganese,  magnesium  and  calcium  oxides.  From  19% 
to  21%  cupric  oxide. 

MELACONITE.     Tenorite. 

MELAITOCHALCITE:  Form:  Amorphous  or  cr>'ptocr>'stalline.  Color: 
Jet  black,  coffee  brown  powder.  Luster:  Vitreous.  Hardness:  4.  Spe- 
cific gravity:  4.14.  Opacity:  The  fine  particles  arc  translucent  under  high 
power  of  micro8coi>e,  light  passing  through  as  yellow-brown.  Chemical 
characters:  Heated  in  a  closed  tube  loses  water  and  carbon  dioxide  and 
powder  turns  from  coffee  bro\\Ti  to  brown  black.  With  borax  gives  the 
sky  blue  color  of  copper.  With  salt  of  phosphorus  gives  a  skeleton  of  silica 
in  the  blue  glass.  Is  decomposed  by  hydrochloric  acid,  even  a  3%  solution 
of  acid  changing  a  fragment  into  a  white  silicions  mass  retaining  the  outlinrs 
of- the  original  fragment,  and  only  cupric  chloride  biung  produced.  Com- 
position: CuO,  76.88;  SiO„7.80;  CO,,  7.17;  H2O,  7.71;  MO,  .41;  FcOs,.U7. 
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SiO,  and  CO,  replace  each  other  withm  certain  limits.  From  this  fact  and 
the  behavior  of  the  mineral  imder  dilute  hydrochloric  acid,  it  la  deduced  by 
Dr.  Geo.  A.  Koenig,  who  identified  the  mineral,  late  in  1902,  that  there  exists 
in  it  a  compoimd  orthoacid,  H4(Si,C)0«,  \\ith  the  hydrogen  replaced  by 
copper.  Viewed  in  this  light  nielanochalcite  represents  the  basic  copper 
salt  of  the  ortho-silico-carbonic  acid,  the  figures  of  the  analysis  agreeing 
closely  ^i-ith  the  formula  ('u2(Si,C)04,Cu(HO),.  Occurrence:  In  the  Calumet 
&  Arizona  mine,  Bisbec*,  Arizona,  the  mineral  always  surrounding  cuprite 
as  a  black  band  and  being  overiaid  in  turn  by  green  copper  silicate  and  cop- 
per carbonate. 

MILANTERITE.  (FeCu)S0«+7H,0.  A  sulphate  of  iron  and  copper, 
in  which  the  latter  has  partly  replaced  the  iron.  Carries  10%  to  16%  cupric 
oxide. 

inXITE.  A  hydrous  basic  arsenate  of  copper  and  bismuth,  of  doubtful 
formula.    Carries  about  44%  cupric  oxide. 

MOHAWKITE.  ((.*uNiCo),A8.  An  arsenide  of  copper,  nickel  and  co- 
balt. No  natural  co'stals  have  been  found,  but  artificial  crystals,  hexagonal, 
have  been  produced  by  efynthesis  by  Dr.  G.  A.  Koenig,  the  discoverer  of 
mohawkite.  Constituents  by  weight:  Copper,  63%  to  69%;  nickel,  3%  to 
7% ;  cobalt,  0.5%  to  2% ;  arsenic,  about  28%,  with  more  or  less  silver  re- 
placing copper.  Cleavage: Indistinct.  Fracture : Uneven.  Tenacity : Slight. 
Hardness:  4.  Gravity:  8.05.  Color:  Gray  on  fresh  fractures,  tarnishing 
to  purple  or  brassy  yellow.  Streak:  Gray.  Opaque.  Soluble  in  nitric 
acid.  Occurrence:  In* a  fissure  vein,  in  considerable  quantities,  at  the  Mo- 
hawk mine,  Keweenaw  county,  Michigan. 

MOHAWK-WUITNEYITE.  Cu«As.  Carries  83%  to  87%  copper.  Is 
a  mere  name  of  convenience  for  an  intimate  blending  of  mohawkite  and 
whitneyite,  or  keweenawite  and  whitneyite,  rather  than  the  name  of  a  dis- 
tinct mineral.  Blending  is  indistinguishable  to  the  eye,  but  is  determined 
chemically.  Malleable;  only  a  little  less  so  than  copper.  Cleavage:  None. 
Fracture:  Hackly.  Hardness:  About  5.  Gravity:  8.6.  Color:  Gray,  with 
3'ellow  tinge,  tarnishing  to  coffee  brown.  Streak:  Gray.  Opaque.  Soluble 
in  nitric  acid  with  small  residue  of  gray  powder.  Occurrence:  At  Mohawk 
mine,  Keweenaw  count}',  Michigan. 

MOUNTAIlf  BLX7E.    Azurite. 

MOUNTAIlf  GREEK.     Malachite. 

MYSORm.     An  impure  malachite  from  Mysore,  India. 

HAMAQUALITE.  A  hydrated  oxide  of  copper,  aluminum,  mangaiiese, 
calcium  and  silicon,  with  44.75%  cupric  oxide.  From  Namaqualand,  South 
Africa. 

HANTOKITE.  CuG.  A  simple  chloride  of  copper.  Copper  84.1%, 
chlorine  35.9%.  Isometric ;  granular ;  massive.  Cleavage :  Cubic.  Fracture : 
Conchoidal.  Hardness :  2  to  2.5.  Gravity:  3.9.  Luster:  Adamantine.  Col- 
oriess  to  grayish  white.    Transparent  to  translucent.    Soluble  in  nitric  or 
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hydrochloric  Acids  and  In  ammonia.  Gives  off  chlorine  when  struck  a  sharp 
blow.  Oxydises  readily  on  exposure  to  atmosphere.  Occurrence:  Carmen 
Bajo  minei  Chile. 

lira[L|TE.^  A  frightfully  complex  niobate  of  zirconium,  uranium, 
yttrium,  eri>ium,  cerium,  iron,  calcium,  manganese  and  copper;  latter  less 
than  1%.    From  a  feldspar  quarry  in  Nohl,  Sweden. 

OCTAHEDRAL  COPPER  ORE.    Cuprite. 

OUVEHITE.  4CuO,  As,0|,H,0.  Carries  about  44.8%  copper.  Com- 
mon name:  Olive  green  copper  ore.  Orthorhombic ;  cr>'8tal8  prismatic, 
acicular;  also  globular  and  granular.  Fracture:  Conchoidal  to  uneven. 
Brittle.  Hardness :  3.  Gravity :  4. 1  to  4.4.  Luster :  Adamantine  to  vitreous. 
Color:  Olive  green  to  blackish  green.  Subtransparent  to  opaque.  Soluble 
in  nitric  acid. 

ORILETITE.  Probably  (Cu,Fe),(As,  Sb),.  A  stibio-domeykile  in 
which  iron  has  partly  replaced  copper;  found  in  Burmah. 

PARAMELACOHITE.  Apparently  a  duplex  oxide  of  copper,  assaying 
about  85%  cuprous  oxide  and  13%  cupric  oxide. 

PEACOCK  ORE^  Bomite.  Name  sometimes  applied  to  chalcopyrites 
showing  iridescent  tarnish. 

PELOCOHTTE.    A  variety  of  cupreous  manganese. 

PENTLANDITE.  A  sulphide  of  iron  and  nickel,  carrying  varying 
amounts  of  copper  in  small  percentages. 

PERCYLITE.  Chemical  formula  probably  PbCuO,H,Cl,.  Copper  about 
17%.  Hardness:  2.5.  Color  and  Streak:  Sky  blue.  Occurrence:  South 
Africa,  Mexico,  Chile,  Bolivia. 

PHILLIPITE.  Formula  approximately  CuSo4,Fe,(S04),+0?H,0.  A 
hydrous  sulphate  of  copper  and  iron. 

PHILLIPSITE.     Bomite. 

PHOSPHOCHROMITE.  A  phospho-chromate  of  copper  and  lead,  con- 
taining 4.57%  to  7.36%  cupric  oxide. 

PILLARITE.     An  aluminous  chrysocolla. 

PIRITAS  FERROCOBRIZAS.     Spanish  for  iron-copper  sulphides. 

PISAHITE.     (Fe,  Cu)S04+7H,0.     An  iron  sulphate  in  which  part  of 
the  iron  has  been  replaced  by  copper. 
PLUMBOCUPRITE.    Cuproplumbite. 
PLUSH  COPPER.    Cuprite. 

POLYBASITE.  A  sulphide  of  silver  and  antimony  in  which  copper  re- 
places part  of  the  silver. 

PRASHfE.  A  varietal  form  of  ehlite,  carrying  arsenic,  silica  and 
alumina. 

PSEUDOLIBETHENITE.    A  hydrous  Ubethenite. 
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PSEUDClfALACHITE.  «C\iO,P,()j+3H,().  (^arries  about  50.5% 
copper,  21 .2%  phosphorous  pcMiloxide.  Color :  I  )ark  emerald  green.  Greatly 
resembles  dihydrile  in  chemical  composition  and  characteristics. 

PSITTACIIflTE.  A  phoKpho-arseno-vanadate  of  lead,  copper,  zinc 
and  iron,  with  occasional  cobalt.     About  16%  to  18%  cupric  oxide. 

PURPLE  COPPER  ORE.     Bomite. 

RABDIONITE.  A  hydratrd  oxide  of  iron,  manganese,  aluminum,  cop- 
per and  cobalt,  with  about  14%  of  cupric  oxide. 

RED  GLASSY  COPPER  ORE.     C  upriUs 

REDRUTHITE.     ( 'halcocite. 

REGNOLITE.  CuiAsjS,,.  About  33%  copper,  also  silver,  iron,  fine 
and  trace  of  lead.  Tetrahedral  crystals.  Associated  with  sandbergerite, 
which  it  greatly  resembles.     OccurnMicc:  fajamarcay  Peru. 

REZBANYITE.  Cupriferous  cosalite.  A  sulphide  of  lead  and  bismuth, 
carrying  1.5%  to  4%  cupric  oxide,  with  some  silver  and  a  trace  of  zinc. 
Occurrence :  Rezban3ra,  Hungarj-. 

RIONITE.  A  varietal  form  of  tennantite,  carr^'ing  antimony,  bismuth, 
iron,  silver  and  cobalt. 

RUBY-COPPER.    Cuprite. 

RICKARDITE.  A  telluride  of  copper.  CU4,  Te,.  Probably  one  mole- 
cule of  cuprous  tellunde  and  two  molecules  of  cupric  telluride,  Cu,Te  2CuTe. 
Constituents  by  weight:  Copper,  40.51%;  tellurium,  59.49%.  Massive. 
Fracture:  Irregular.  Hardness:  About  3.5.  Gravity:  7.54.  Color:  Brilliant 
purple,  rivalling  bomite  tarnish,  even  on  a  fresh  fracture,  and  showing  deep 
color  when  pulverized.  Fusible:  On  charcoal.  Soluble:  In  nitric  acid. 
Occurrence:  Good  Hope  mine,  Vulcan,  Colo.,  in  vein  of  pyrite  canrying  native 
sulphur  and  native  tellurium,  rickardite  occurring  as  lensenshaped  masses 
rather  intimately  associated  v^ith  masses  of  native  tellurium,  latter  being  of 
imusual  size,  sometimes  nearly  3  inches.  Identified  late  in  1902  by  W.  E. 
Ford.  Is  the  first  telluride  of  copper  discovered,  and  shows  an  interesting 
resemblance  to  the  sclenide  of  copper. 

SANDBERGERITE.  A  tennantite-tetrahedrite  carr>'ing  about  2.4% 
iron,  7%  to  8%  zinc  and  3%  lead. 

SCHWARTZITE.     A  tetrahedrite  carrying  15%  to  17%  mercur\',  with 
nail  percentages  of  iron  and  zinc. 

SERPIERITE.  A  basic  hydrous  sulphate  of  zinc,  chemical  formula  un- 
(.fvuin,  carrying  a  small  percentage  of  copper. 

SIEGENITE.  The  nickeliferous  variety  of  linnaeite,  sometimes  cairrying 
small  percentages  of  copper. 

SMALTITE.  Empirically  CoAs,,  but  always  found  to  carry  iron,  nickel 
and  copper  as  well  as  cobalt.  See  chloanthite  for  further  reference  to  diar- 
fenidea  and  araenidee  of  copper  and  associated  metals. 


THE\  COPPER  HANDBOOK.  43 

SOMERVILLITE.  CuSiO,,  4H,0.  Same  as  chrysocolla  except  carry- 
ing double  the  water. 

SPAIVGOLITE.  A  highly  basic  sulphate  of  aluminum  and  copper^ 
Cu„  AlClSOjo,  9H2O.     Carries  about  59.5%  cupric  oxide. 

SPANIOLITE.     A  tetrahedrite  carrjing  mercury. 

SPEISS.     An  alloy  of  copper  with  arsenic. 

STANNITE.  Perhaps  CujSjFeS^SnS,  in  which  the  iron  b  partly  re- 
placed by  zinc.  Carries  about  29%  copper,  25%  tin  and  28%  to  29%  sul- 
phur, with  iron  6%  to  13.5%  and  zinc  1.7%  to  9.7%. 

STIBIODOMEYKITE.  Cu3(A8Sb).  An  antimonial  domeykite.  No 
natural  crystals  have  been  found ;  artificial  crj-stals  made  by  Dr.  Koenig  arc 
hexagonal.  Cleavage:  None.  Fracture :  Irregular  and  uneven.  Tenacity: 
Very  slight.  Brittle.  Hardness:  4.  Gravity:  8.1.  Luster:  Metallic. 
Color:  Gray,  with  yellow  tinge,  like  domeykite.  Streak: Gray.  Opaque. 
Soluble  in  nitric  acid, with  small  residue  of  gray  powder.  Occurrence*:  At 
Mohawk  mine,  Keweenaw  county,  Michigan. 

STROMEYERITE.  Sulphide  of  silver  and  copper  (Ag,  ru)2S,  carrying 
about  52%  silver  and  31%  to  34%  copper. 

STUEBELITE.  A  complex  silici-hydrochlorate  of  aluminum,  iron,, 
manganese  and  copper,  found  on  the  island  of  Lipari,  Italy.  As  determined,, 
carries  15.25%  cupric  oxide. 

STUDERITE.  A  varietal  form  of  tetrahedrite  carrying  ai-sonir,  iron, 
zinc,  silver,  lead  and  bismuth,  in  addition  to  the  antimony,  copper  and  sul- 
phur found  in  the  nominally  pertect  tetrahedrite. 

STYLOTYPITE.  3(Cu2Ag,Fe)8,  Sb^Sj.  Copper  2S.'S%,  antimony 
31.3%,  silver  8.1%,  iron  7.3%,  sulphur  25'^;t .  Orthorhombic.  Fracture: 
Imperfectly  conchoidal.  Brittle.  Hardness:  3.  Gravity:  4.8.  Luster: 
Metallic.  Color:  Iron  black.  Streak:  Black.  Fusibility:  Decrepitates  and 
fuses  readily  on  charcoal.     Occurrence:  Copiapo,  Chile. 

SUB-OXIDE  OF  COPPER.     Cuprite. 

SYCHNODYMITE.  Es.sentially  ((\iNiCo)4Sj.  A  compound  sulphide  of 
copper,  nickel  and  cobalt.  Carries  17%  to  19%  copper,  35%  to  36% 
cobalt  and  3.5%  to  6%  nickel. 

TAOILITE.  4CuO,  Pj05-h3H50.  Carries  about  49':^  copper.  Mono- 
clinic;  also  spheroidal  concretions  with  structure  fibrous  to  earthy.  Luster: 
^'it^eous.  Color:  Verdigris  to  emerald  green.  Subtranslucent.  Soluble  in 
nitric  acid.     Occun-ence:  Russia  and  Chile. 

TALLINGITE.  Cu5(OH)8Clj+4HjO.  Copper  about  64%.  A  hydrated 
copper  cholride.  Sub-crystalline.  Hardness:  3.  Gravity:  Approximately 
3.5.     Color:  Greenish  blue.     Streak:  White.     Subtranslucont. 

TENNANTITE.  Gray  copper  ore.  Cu^.VszSy.  Copper  57.5%,  arsenic 
17%,  sulphur  25%.  The  many  varietal  forms  pT  this  mineral  are  brought 
about  by  the  replacement  of  copper  with  bismuth,  lead,  siher,  zinc,  iron. 
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mercury,  nickel,  cobalt,  tin  and  platinum.  Isometric;  tetrahedral,  also 
massive;  granular,  coarse  or  fine;  compact.  No  cleavage.  Fracture:  Sub- 
conchoidal.  Brittle.  Hardness:  3.5  to  4.5.  Gravity:  4.4  to  5.1.  Luster: 
Metallic.  Color  and  Streak :  Flint  gray  to  iron  black.  Opaque  to  subtrans- 
lucent  in  small  splinters.  Fusibility  and  Solubility:  Same  as  tetrahedriie. 
Occurrence :  At  many  points. 

TENORTTE.  CuO.  Cuprous  oxide.  Conunon  names:  Black  copper; 
black  oxide  of  copper.  Copper  79.8%,  oxygen  20.2%.  Monodinic;  earthy; 
massive,  pulverulent.  Fracture:  Conchoidal  to  uneven.  Hardness:  3  to  4. 
Gravity:  5.8  to  6.25.  Luster:  Metallic.  Color:  Steel  gray  in  flakes,  dull 
grayish-black  when  massive.  Soluble  in  nitric  and  hydrochloric  acids.  Oc- 
currence: Italy,  Tennessee,  Lake  Superior,  etc. 

TBTRAHEDRITE.  Gray  copper  ore.  CuaSbsSf.  Greatly  variable, 
shading  into  tennantite.  Copper  52.1%,  antimony  24.8%,  sulphur  23.1%. 
Thb  mineral  is  of  protean  form,  frequently  having  a  part  of  ita  copper 
replaced  by  iron,  silver,  mercury,  zinc,  lead,  cobalt,  nickel,  tin  and  platinum. 
Isometric;  tetrahedral;  also  massive;  granular,  coarse  to  fine;  compact. 
No  cleavage.  Fracture:  Subconchoidal  to  uneven.  Brittle.  Hardness: 
3.5  to  4.5.  Gravity:  4.4  to  5.1.  Luster:  Brilliant  metallic.  Color:  Flmt 
gray  to  iron  black.  Streak:  Grayish  brown  to  cherry  red.  Opaque  in 
quantity:  occasionally  subtranslucent  (cherry-red)  in  very  thin  splinters. 
Fusible  on  charcoal.  Soluble  in  nitric  acid.  Occurrence:  Cornwall,  Ger- 
many, Peru,  Chile,  Bolivia,  Arizona^  Nevada^  etc. 

TILE  ORE.  A  mixture  of  atacamite  and  cuprite  with  hematite  and 
earthy  material. 

TORBERinTE.  CuO,  2U0„  P,Q(,  8H,0.  Uranium  mica.  A  hydrous 
phosphate  of  copper  and  uranium,  frequently  carrying  arsenic.  Carries 
8%  to  9%  cupric  oxide  and  59%  to  62%  uranic  oxide. 

TRICHALCITE.  Cu„  A8,08+5H,0.  Carries  about  34%  copper.  In 
radiated  groups,  columnar;  also  in  dendritic  forms.  Hardness:  2.5.  Lus- 
ter: Silky.  Color:  Verdigris  green.  Soluble  in  hydrochloric  acid.  Occur- 
rence :  Turginski  mine,  Russia. 

TRIPPKEITE.    An  arsenite  of  copper.     ?CuO,  As^O,.    Found  in  druses. 

TURQUOISE.  A  gem  stone  (hydrous  phosphate  of  aluminum)  colored 
by  2%  to  8%  cupric  oxide. 

TYROLITE.    5CuO,As,08,9H,0.    Cupric  oxide  about  50%. 

UMA5GITE.  A  selenide  of  copper,  formula  Cu,Se,.  Carries  54%  to 
56%  copper. 

URANIUM  MICA.    Torbemite. 

URANOCHALCITE.  A  hydrous  sulphate  of  uranium  and  copper, 
formula  undetermined,  carrying  about  6%  to  7%  cupric  osdde. 

VALLERITE.  A  mineral  containing  copper,  sulphur,  iron,  alunuiia» 
magnesia  and  water.  Color  resembles  pyrrhotite.  Very  soft.  Occurrence: 
At  Nya  Kopparbeig:,  Sweden. 
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VARIEaATED  COPPER  ORE,     Bornit«. 

VAUQUELINITE,     Phfisphcxhromite. 

VELVET  COPPER  ORE.     CyanotrioKite, 

VEHERITE.  A  hydrouii  silicate  of  alummum,  iron  (both  protoxide  luid 
|tiio3dde),  ma^esium  and  copper.  Aj  determined  carries  about  15.25% 
eupric  oxide. 

VERDIGRIS.  Copper  carbonate.  Formed  from  the  metal  by  carbon 
dioxide  asBtsted  by  moisture  in  the  air. 

VESZELYITE.  A  hydrous  phoapho-arsenate  of  copper  and  ilnc.  Per- 
eentage  of  cupric  oxide  about  37.4%. 

VOLBORTHITE.  A  hydrous  vanadate  of  copper,  barium  and  calcium. 
Cupric  oxide  about  38.4%. 

WARRnrGTOmTE*     A  varietal  form  of  brochantite. 

WHITNEYITE.  r*U|As,  About  85%  copper.  Maraive;  cr>'HtalUne; 
granular,  Mallt-able.  Hardness:  3.5,  Gravity:  8,4  to  8.11  Luster:  Sub- 
metallic.  Color:  Grayish  white,  tarnishing  to  bronze  or  brownish  black. 
Slightly  iridescent.  Opaque.  Soluble  in  nitric  acid.  Occurrence:  Hough- 
ton county r  Lake  Superior,  Sonora,  Mexico,  and  Chile. 

WiNKLERITE.  A  highly  complex  hyd rated  carbo-oxy-araenate  of 
copper,  cobalt,  nickel  and  calcium,  from  Almeria,  Spain;  carr>'ing  about 
15%  in  cupric  oxide. 

WOOD  COPPER,     Olivenite. 

WmiCHEiaTE.  Cu,BiS,,  Copper  38.4%,  biEinuth  42.1%,  sulphur 
19,5%.  Orthorhombir,  mtissive  and  disseminated,  also  coarse  columnar. 
Fracture:  CoQchoidal.  Hardness:  3.5,  Gravity:  5,  Color:  Steel  gray  to 
tin-white,  tarnishing  to  palo  lead  gray.  Streak:  Black.  Decomposes 
eaaiiy  on  charcoal.  Soluble  in  nitric  or  hydrochloric  acids.  Occurrence: 
At  Wittichen,  Baden,  Germany. 

-WOLFSBERGITE.    Chalcostibite. 

WOODWARBITE,  A  complex  Butphate  of  copper  and  aluminum, 
carrying  47%  to  49%  cupric  oxide  and  13%  to  1^%  aluminum  »esquioxide. 

YPOLEIME.  5C*u0,2P,0s+5H,O.  A  hydrous  phosphate  of  coppef 
of  the  pseudomulachite  series, 

ZEUlfERITE.  An  arsenate  of  copper  and  uranium  corresponding  to 
the  pbogphate  torbemite.    Carries   about   7.5%   cupric   oxide. 

ZmKAZURITE.  A  mineral  from  the  Sierra  Almagrera,  Spain.  Es- 
•entially  a  hydrous  sulphocarbonal^^  of  zinc  and  copper. 

ZniKENITE.  A  sulphide  of  lead  and  antimony  in  which  copper  or 
iilvor  sometimes  mplaces  lead  to  a  trifling  extent. 

ZIPPEITE.  A  hydrous  sulphnt^i  of  uninium  and  copper,  carry iuf 
ftbout  5%  cupric  oxide, 

ZORGITE*  A  selenide  of  copper  and  lead,  formula  variable,  giving  4% 
to  15.6%  copper  and  41%  to  00%  lead,  with  traces  of  silver,  iron  and  luereiiry  * 


40  THE  COPPKH  JIAXDBOOK. 


CHAPTER    IV. 

Metallurgy  of  Copper. 

Upon  this  topic  many  ^•ollunes  liave  been  written,  all  of  more  or  less 
value,  some  few  dealing  with  the  entire  subject,  while  the  majority  treat 
of  a  portion  only.  It  is  manifestly  impossible  to  thoroughly  cover  the  entire 
metallurgy  of  copper  in  the  limits  of  a  single  chapter,  yet  I  have  attempted, 
conscientiously,  to  review  the  subject,  briefly  but  fairly,  giving  to  each  topic 
its  just  proportion  of  attention,  and  to  set  forth  in  this  chapter  a  very  short 
but  connected  tfnd  logical  account  of  the  principal  features  of  the  various 
processes  of  copper  reduction.  To  those  desirous  of  going  deeply  into  the 
matter  I  can  but  advise  careful  perusal  of  the  works  of  Peters,  Eissler, 
Douglas,  and  others  who  have  written  exhaastively  of  the  various  branches 
of  the  reduction  and  smelting  of  copper. 

The  metallurgy  of  copper  is  divisible  into  three  principal  groups,  these 
bicng  pyro-metallurgy,  hydro-metallurgy  and  electro-metallurgy — the  three 
kingdoms  of  fire,  water  and  electricity.  All  are  more  or  less  closely  related 
and  interdependent.  Copper  secured  by  the  various  wet  processes  must 
be  refined  by  fire  or  electrolysis,  or  possibly  both.  The  production  of  com- 
mercial copper  by  heat  alone  is  possible,  and  fire  is  the  sole  element  used 
in  the  purification  of  the  native  copper  of  the  Lake  Superior  district.  E3ec- 
trolysis  refining  is  in  general  use  for  refining  crude  coppers  containing 
high  values  in  gold  and  silver,  and  for  freeing  the  metal  from  more  deleteri- 
ous elements. 

A  brief  glance  at  the  history-  of  copper  production  may  not  be  out 
of  place.  The  smelting  of  copper  must  have  begun  at  an  early  date,  as 
copper  and  bronze  have  been  found  in  tombs  and  disinterred  cities  of  very 
great  age.  The  copper  must  have  been  smelted,  because  the  ancients  pos- 
sessed no  mines  of  the  native  metal.  The  process  of  smelting  was  never 
lost  and  was  handed  down  from  generation  to  generation,  from  Egyptian 
tlirough  Roman  to  modern  times.  One  of  the  Swansea  smelters  dates  back 
from  the  Sixteenth  century  and  was  precedfjd  by  others  of  which  there 
is  little  or  no  record.  The  Welsh  and  English  were  the  first  to  engage  in 
copper  smelting  as  an  independent  industry',  the  practice  from  time  imme- 
morial having  \yecn  to  smelt  the  ore  at  or  near  the  mines.  As  a  result  of  the 
establishment  of  independent  works  that  bought  ore  from  many  mines, 
the  Welsh  smelters  progressed  more  rapidly  in  metallurgical  knowledge 
than  their  competitors  and  gained  great  skill  in  handling  refractory  ores. 
As  a  consequence  Swansea  became  the  seat  of  the  greatest  diversified  smelting 
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industry  on  the  globe,  and  the  location  of  the  city  being  favorable  for  the 
receipt  of  ore  and  matte  consigned  from  foreign  countries,  the  industry 
has  flourished  for  several  centuries,  but  of  late  years  has  declined  in  im- 
portance, owing  partly  to  the  tendency  toward  refining  ores  as  near  as  pos- 
sible to  the  mines,  which  is  but  a  recurrence  to  the  ancient  practice.  The 
decadence  of  the  Welsh  smelting  Industry  has  alj?o  been  aided,  beyond 
doubt,  by  the  arbitrary  restrictions  placed  on  .shippers  until  very  recently. 

The  Swansea  smelters  at  the  height  of  their  prosperity  drove  hard  bar- 
gains with  producers.  For  a  ton,  21  hundredweights  were  demanded,  and 
received.  An  allowance  of  3)^  pounds  on  3  huiidredwoiglits  was  exacted 
for  "draftage."  .Vllowances  were  also  claimed  for  moisture.  No  new 
smelters  have  been  built  at  Swansea  since  1867,  though  perliaps  75  per  cent . 
of  the  world's  copper  output  was  smelted  there  at  a  period  about  the  middle 
of  the  Nineteenth  century.  The  Welsh  port  still  continues  as  the  most  im- 
portant independent  smelting  point  of  the  world,  but,  for  the  reason  that 
the  reduction  of  ores  can  now  be  accomplished  more  cheaply  near  the  mines 
in  most  cases,  can  never  regain  its  lost  prestige  in  the  copper  trade. 

The  first  smelters  in  the  Unit^  States  were  probably  primitive  affairs, 
of  small  capacity,  built  late  in  the  Eighteenth  century,  but  the  first  American 
smelter  of  which  there  is  an  authenit<;  record  was  blown  in  at  Taineston, 
Maine,  in  1836.  The  first  successful  American  smelter  was  built  at  Balti- 
more in  1845,  and  became  the  nucleus  of  what  is  now  one  of  the  most  im- 
portant metallurgical  plants  of  the  United  States.  A  year  or  two  later  a 
small  smelter  was  built  at  New  Haven,  and  from  this  primitive  plant  dates 
the  great  copper  and  bra.ss  manfacturing  industry  of  the  Naugatuck  Valley 
of  Connecticut.  At  about  the  same  period  a  smelter  was  erected  at  Bergen 
Point,  New  Jersey,  the  precursor  of  the  present  vast  works  at  Perth  Am  boy 
and  other  points  on  the  Jersey  shore.  A  smelter  was  erected  at  Pittsburg 
in  1848,  and  about  1850,  smelting  plants  were  built  at  Cleveland,  Detroit, 
and  Hancock.  Smelters  were  built  at  Ducktown,  Tennessee,  in  1854,  and 
since  that  time  the  process  of  the  copper  smelting  industry  in  the  United 
States  has  been  steady. 

In  Europe  there  were  copper  smelters  at  verj'  early  periods  in  Gennany, 
Sweden,  Austria  and  elsewhere.  At  the  beginning  of  the  Eighteenth  century 
in  addition  to  an  already  extensive  copper  industrj-  in  Wales,  there  were 
smelters  at  two  points  in  Cornwall,  also  in  Yorkshire,  Lancashire  and  Staf- 
fordshire, the  last  named  works  remaining  in  operation  until  1890.  Then^ 
were  also  smelters  near  the  principal  mining  centers  of  Gennany,  Austria, 
Hungary,  Sweden,  Norway,  Italy,  France  and  Russia,  while  in  Japan  and 
China  primitive  smelting  operations  were  carried  on  at  a  number  of  points, 
and  it  is  certain,  though  lacking  detailed  accoimts,  that  copper  was  being 
mined  and  smelted,  in  a  small  way,  in  India,  Persia,  and  other  partially 
ciN-ilized  countries.  Copper  was  also  secured  to  .some  small  extent  from  the 
refining  of  the  cupriferous  silver  ores  of  Bolivia,  Chile  and  Mexico. 

With  the  opening  of  many  new  mines  during  the  fourth  and  fifth  dec- 
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ades  of  the  Nineteenth  century,  when  Lake  Superior,  Chile,  South  Africa 
and  Australia  became  prominent  as  producers;  smelters,  usually  of  crude 
pattern,  were  built  at  and  near  the  mines,  in  many  of  the  newer  districts. 
The  smelting  of  copper  has  now  become  a  worid-wide  industry,  and  few 
of  the  leading  copper  producing  countries  are  without  large  and  well-managed 
works.  The  margin  of  profit  is  now  so  small,  and  the  cost  of  transportation 
2W  great,  that  the  larger  producers  are  forced  to  produce  at  least  the  cruder 
forms  of  copper,  ranging  from  matt«  to  blister  copper,  at  the  mines,  or  near 
them. 

Before  treating  of  the  various  smelting  processes,  reference  may  be 
made  to  the  impurities  found  in  copper,  with  which  the  smelter  must  con- 
tend in  his  efforts  to  secure  a  product  of  good  commercial  quality.  These  im- 
purities vary  greatly  in  number  and  extent,  in  the  ores  of  various  districts. 

Bismuth  is  the  worst  enemy  of  copper,  and  its  most  insidious  foe.  It 
is  eliminated  with  difficulty,  and  one-fiftieth  of  one  per  cent,  will  cause  red- 
shortness,  while  one-twentieth  of  one  per  c«nt.  will  cause  cold-shortness. 
Bismuthiferous  ores  of  copper  are  rarely  smelted,  except  when  carrying 
large  quantities  of  silver,  but  bismuth  is  frequently  found  in  ores  where 
it  apparently  has  no  business  appearing. 

Arsenic,  like  iron,  is  found  in  nearly  all  brands  of  commercial  copper 
It  slightly  diminishes  electrical  conductivity,  but  under  one  per  cent,  does 
not  seem  to  affect  ductility. 

Lead,  next  to  bismuth  and  arsenic,  is  the  worst  impurity  in  copper. 
One-half  of  one  per  cent,  will  make  the  metal  cold-short,  and  one  per  cent, 
will  ruin  copper  for  all  purposes  except  casting,  for  which  use  the  lead  is 
a  positive  advantage,  as  it  prevents  the  porosity  so  frequently  found  in  cast 
copper. 

Antimony,  like  iron  and  arsenic,  exists  in  most  conmiercial  copper, 
but  is  usually  found  in  small  percentages.  It  lowers  electrical  conductivity, 
but  imder  one-half  per  cent,  does  not  seem  to  affect  ductility. 

Sulphur,  frequently  found  in  excess  in  poorly  refined  copper,  reduces 
conductivity  and  ductility  when  present  to  the  extent  of  one-fourth  per 
cent.,  and  one-half  per  cent,  causes  cold-shortness. 

Zinc  forms  an  alloy  with  copper,  and  in  considerable  quantities  lessens 
ductility,  but  does  not  greatly  affect  electrical  conducti\'ity.  Zinc  is  greatly 
disliked  by  copper  smelters,  and  a  penalty  is  charged  for  smelting  ores  high 
in  this  element.  Many  otherwise  promising  copper  deposits  are  unWorked 
because  of  the  excess  of  zinc,  which  is  eliminated  with  difficulty.  In  this 
connection  attention  is  directed  to  the  successful  work  being  done  at  the 
Pride  of  the  West  mine,  in  Arizona,  where  copper  and  zinc  ores  are  secured 
separately  by  successive  concentrations. 

Tin,  in  small  quantities,  does  no  particular  damage,  but  materially 
lessens  ductiUty  when  present  to  the  extent  of  one  per  cent,  or  more. 

Iron  is  found  in  practically  all  copper,  except  that  which  is  chemically 
pure,  in  quantities  ran^ng  from  a  trace  up  to  appreciable  percentages.     It 
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■aems  to  form  an  &Uoy  with  the  copper,  and  while  reducing  conductivity 
does  not  injure  the  copper  otherwise,  unless  existing  in  unusual  qu&ntitiea. 

Nickel,  in  small  percentages,  is  a  common  impurity.  It  has  apparently 
about  the  same  effect  as  iron,  to  which  it  is  related,  and  beyond  a  slight  reduc- 
tion  in  conductivity  has  no  apparent  bad  effect. 

Silicon,  even  in  fractional  percentages,  causes  a  marked  decrease  in 
electncal  conductivity,  but  up  to  2  p>er  cent,  does  not  affect  ductility.  Three 
per  cent,  causes  brittlenes^,  and  above  5  per  cent,  the  metal  is  rendered 
too  brittle  for  any  ordinar>^  use. 

Phosphorus,  in  the  minute  quantities  usually  found  in  copper^  hai  do 
particularly  bad  effect,  but  one-half  of  one  per  cent,  will  cause  red-sbortne?P. 

Tellurium,  even  in  minute  quantilies,  prodivcps  red-t^horlnefijj  and  coid- 
ahortnefs,  though  not  greatly  affecting  conducti\'ity  or  ductility. 

Carbon,  in  the  fonn  of  carbon  dioxide,  may  be  absorbed  by  copper  at 
a  critical  pitch  of  the  metal^  and  produccH  poro.sity^  though  apparently 
having  no  other  effect.  This,  or  cjther  gases,  absorbed  by  the  copper  when 
in  a  molten  state,  are  let  out  aa  the  metal  sets,  thus  producing  a  more  or 
lew  porous  structure. 

A  peculiar  feature  of  cuprous  oxide  is  that  it  will  melt,  at  red  heat, 
nithout  decomposition,  and  frequently  becomes  a  component  of  the  refined 
metals  Cupric  oxide,  in  wnall  quantities,  has  no  apparent  effect  on  the 
toetal,  but  in  quantities  of  one^half  per  cent,  or  more  lowers  ductility,  though 
not  injuring  the  metal  in  other  re?i>ect«,  even  if  present  in  quantities  up  to 
ten  per  cent. 

In  the  various  processes  of  smelting,  a  variety  of  semi-metallic  com- 
pounds are  fonned  before  the  metal  it^f  is  produced.  The  first  product 
of  fusion  is  known  aer  matte^  or  regulus.  It  is  difficult  to  define  copper  matte, 
because  it  may  contain  greatly  varjnng  proportions  of  any  of  its^  elements, 
and  a  considerable  variety  of  element^*,  of  which  copper  and  sulphur  aro 
necessary,  while  iron,  arsenic,  and  a  long  list  of  impuriucs,  valuable  and 
damaging,  are  found  in  greater  or  less  number  and  percentages  in  various 
mattes.  Matt^  may  contain  aa  little  as  15  per  cent,  of  copper,  or  as  much 
as  70  per  cent.,  though  usually  ranging  from  25  or  30  i>cr  cent,  in  the  lower 
grades  up  to  50  or  55  per  cent,  in  the  higher.  The  tendency  of  modern 
practice  is  away  from  the  old  plan  of  blowing  up  the  matte  to  blister  copper 
by  easy  stages.  In  the  most  modem  plants  the  matte  is  blown  up  to  blister 
copper  in  two  or  three  fusions  from  the  calcined  ore.  Copper  matte  is 
variously  considered  as  an  alloy,  a  chemical  compound,  or  a  mechanical 
mixture.  It  is  obviously  a  semi-metallic  product,  possessing  certain  of  the 
characteristics  of  metal,  such  as  malleAbility,  which  is  quite  marked  in  the 
ease  of  some  high-grade  mattes. 

Blue  metal  is  a  high-grade  matte,  carrying  60  to  65  per  cent,  copper. 
White  metal  is  a  matte  running  70  t^  75  per  cent,  topper,  and  pimple  metal 
carriee  80  to  85  per  cent,  copper.  Black  copper  i.s  impure  metallic  copper 
canying  1  to  5  per  cent,   tiulphur,   besides  sundr>^  metals   and  metalloidi 
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formerly  going  away  in  the  slime  sands.  The  mineral  produced  by  the  Lake 
mills  now  ranges  from  50  to  85  per  cent,  metallic  copper.  Many  of  the  big 
mills  make  several  different  grades  of  mineral,  varying  in  richness  as  well 
as  in  size  of  the  nodules  of  metal.  There  is  more  or  less  hand-picking  of 
the  coarser  grades  of  mineral  for  particles  of  silver,  and  a  small  percentage 
of  the  refined  copper  turned  out  is  treated  electrolytically,  to  save  the  sQver 
that  would  otherwise  be  lost.    The  Lake  copper  carries  no  gold. 

The  smelting  of  Lake  copper  is  done  in  blast  furnaces,  often  of  consid- 
erable size.  The  crude  mineral  is  charged  in  the  furnaces  with  fuel,  usually 
anthracite  coal,  though  coke  is  used  at  a  pinch,  and  limestone  for  flux.  The 
product  of  the  first  fusion  comes  as  impure  copper  and  cupreous  slags,  the 
latter  being  resmelted.  The  crude  copper  is  refined  by  a  successive  smelting. 
The  refined  copper  always  contains  more  or  less  silver,  with  traces  of  iron, 
arsenic,  etc.  Commercisd  brands  of  Lake  copper  are  always  less  pure,  chem- 
ically than  high-grade  electrolytic  copper,  but  the  Lake  product  pos- 
sesses superior  ductility  and  is  especially  desirable  for  wire-drawing  and 
similar  uses. 

The  great  bulk  of  the  world's  copper  supply  comes  from  sulphide  ores. 
While  leaching  processes  are  employed  at  many  mines,  the  greater  part  of 
the  sulphide  ores  is  reduced  by  htot  alone,  and  in  such  cases  it  is  desirable 
that  as  much  as  possible  of  the  sulphur  be  eliminated  before  the  ore  goes 
to  the  smelter,  imless  the  system  of  pyritic  smelting  be  employed.  To 
accomplish  the  partial  oxidation  of  the  sulphur  in  sulphide  ores,  such  ores 
are  given  a  preliminary  roasting  or  calcination.  This  may  be  accomplished 
by  heap-roasting  in  open  air,  or  by  roasting  in  stall,  shaft  or  kiln  furnaces. 
Heap-roasting  on  a  large  scale  causes  the  destruction  of  vegetation  for  sev- 
eral miles  away,  because  of  the  fumes  of  sulphurous  and  sulphuric  add 
driven  off. 

The  processes  of  heap-roasting,  while  identical  in  the  main,  differ  greatly 
in  almost  every  detail  of  practice.  It  is  perhaps  applied  most  successfully 
at  the  Rio  Tinto  mine,  where  the  heaps  are  of  enormous  size,  and  are  burned 
with  a  marvelously  small  amount  of  carbonaceous  fuel.  At  this  mine  hand- 
selected  rich  ores,  averaging  8  to  10  per  cent,  copper,  are  piled  in  hei^ 
of  about  400  tons,  and  fired  with  a  single  cord  of  wood,  such  heaps  burning 
6  to  9  months  each.  The  time  ordinarily  required  for  roasting  an  average 
heap  is  30  to  90  days,  60  days  being  perhaps  a  fair  average.  The  ground 
for  a  roast-heap  cannot  be  prepared  with  too  much  care.  Allowance  should 
be  made  for  sufficient  slope  to  provide  good  drainage,  and  ditches  should 
be  dug  to  carry  off  rain  water,  and  also  to  divert  the  drainage  of  adjacent 
ground,  as  a  large  proportion  of  the  metallic  values  may  be  leached  out  by 
water  in  a  short  time.  The  ground  is  usually  surf  aced  with  broken  rock  or 
slag,  and  given  a  final  top-dressing  of  clay,  well  rolled  or  poimded.  Above 
this  should  be  placed  a  layer  of  fines,  three  to  six  inches  deep,  to  prevent 
baking  of  clay  and  its  inclusion  with  the  roasted  ores,  when  the  latter  an 
removed.    On  this  surface  of  fines  the  roast-heap  proper  is  built.    There 
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is  a  first  layer  of  wood,  much  or  little  according  to  the  nature  of  the  ores, 
and  usually  more  than  is' really  needed.  The  worst  wood  available  \iill 
do  very  well,  if  care  is  taken  to  furnish  a  little  good  wood  for  kindling  the  fire- 
Channels  are  provided,  so  that  after  the  wood  has  burned  out  there  is  draught 
through  the  heap.  Chimneys  of  boards  are  built  at  various  points,  the 
number  of  channels  and  chimneys  depending  on  the  size  of  the  heap.  In 
American  practice  a  cord  of  wood  is  used  for  an  average  of  30  to  50  tons  of 
ore,  the  percentage  of  fuel  growing  less  as  the  size  of  the  heap  is  increased. 
The  first  layer  of  ore  is  of  coarse  lumps,  2  to  6  inches  in  size,  or  even  laiger, 
surmounted  by  a  layer  of  "  ragging,''  or  medium-sized  lumps,  and  topped 
with  a  layer  of  fines.  The  greater  the  percentage  of  sulphur,  the  lower  the 
height  of  the  pile.  The  shape  of  the  heap  on  the  ground  may  be  square 
or  oblong,  usually  the  latter,  to  facilitate  upbuilding  and  removal.  In  a 
roast  yard  it  is  necessary  to  have  a  considerable  number  of  heaps,  so  that 
the  process  may  be  continous.  The  heap  is  fired,  after  building,  and  the 
wood  gradually  kindles  the  sulphur  in  the  ore  which  continues  to  bum  for 
many  weeks.  The  success  or  failure  of  the  process  depends  mainly  upon 
careful  handling,  the  heap  requiring  a  small  but  steady  supply  of  air,  for 
even  roasting.  Too  much  air  allowed  to  enter  the  heap  will  result  in  matting 
part  of  the  ore.  Heap-roasting  requires  a  great  deal  of  hand-labor,  and  has 
various  objectionable  features,  which  restrict  its  use. 

Ores  are  also  roasted  in  kilns  and  in  stall  and  shaft  furnaces.  A  stall 
furnace  is  merely  a  perfected  form  of  heap-roasting,  wherein  brick,  stone  or 
slag-block  walls  are  built  about  the  roast-heaps,  regulating  the  air  currents. 
At  times  a  cover  is  built  above,  thus  preventing  the  access  of  rain-water, 
which  would  quickly  leach  out  a  large  part  of  the  copper  values.  In  the 
most  modem  forms  of  stalls,  paved  or  grated  floors  are  added,  and  stalls 
grade  into  furnaces  by  the  addition  of  flues  and  rhimnoys  for  the  carrying 
ofiF  of  the  roast-gases. 

The  fumes  of  sulphur  from  roast-heaps  are  \Qvy  objectionable,  and 
also  wasteful.  Such  fumes  can  be  kept  from  the  air  and  utilized  in  the 
making  of  sulphuric  acid,  by  passing  through  lead-lined  acid  chambers, 
in  which  the  acid  fumes  are  taken  into  solution  by  water.  Shaft-fumaces 
are  especially  used  where  the  fumes  are  saved  for  the  manufacture  of  acid. 
The  Gerstenhoefer  is  perhaps  the  best-known  fonn  of  shaft  furnace.  This 
consists  of  a  vertical  shaft  with  a  mechanical  device  for  feeding  the  charge 
from  above,  and  the  fresh,  pulverized  ore,  is  intercepted  in  its  downward 
progress  by  projecting  ledges,  thus  permitting  its  partial  oxidation.  Kiln- 
roasting  is  also  employed  where  sulphurous  fumes  are  saved  for  acid  making, 
the  kilns  being  of  shaft-like  form.  This  process  has  the  advantage  of  per- 
mitting a  much  more  complete  desulphurization  than  is  possible  in  heap 
or  stall^roasting.  Matte  is  sometimes  heap-roasted,  requiring  several  suc- 
cessive burnings.    The  practice  is  of  doubtful  utility,  unless  in  exceptional 

The  roasting  of  sulphide  copper  ores  may  be  reducing  or  merely  oxidi»- 
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ing  in  nature.  The  calcination  of  copper  ores  is  an  apparently  simple  process 
but  in  practice  requires  nice  discrimination  and  great  care  to  secure  the 
best  results,  omng  to  the  varying  proportions  of  copper,  sulphur,  iron  and 
other  elements  found  in  the  raw  ores.  The  skill  and  care  with  which  the 
calcining  is  done  greatly  affect  the  costs  and  success  of  the  future  processes 
of  reduction.  As  the  combinations  of  ores  and  requirements  are  almost 
innumerable,  the  practice  in  one  district  is  usually  more  or  less  dififerent 
from  that  of  another,  and  even  mines  in  the  same  district  do  not  always 
perform  their  calcining  in  a  precisely  similar  manner.  Securing  the  best 
possible  results  in  each  case  calls  for  individual  treatment  l)y  a  metallurgist 
skilled  in  practice  as  well  as  in  theory — and  more  especially  one  skilled  in 
practice. 

Calcining  may  be  perfonnod  in  liand  furnaces,  but  automatic  devices 
are  more  economical,  and  are  in  general  use  in  all  but  the  smallest  and  least 
modem  works.  Hand  reverberator}'  furnaces  with  a  hearth  heated  by  a 
fireplace  separated  from  the  furnace  by  a  bridge-wall  ^^'ith  side  openings, 
give  as  good  satisfaction  as  can  be  secured  with  hand  furnaces.  Muffle 
furnaces  are  sometimes  used.  These  give  a  ver}''  equable  heat,  but  are  ex- 
pensive in  operation  and  not  generally  used.  There  are  various  forms  of 
cylinder  calciners,  among  the  be.st  of  which  is  the  Douglas  muffle  cylinder 
calciner,  with  continuous  discharge.  This  has  a  central  flue  of  tile,  which 
takes  combustion  products  direct  to  the  chimney.  This  is  suited  for  general 
work,  but  is  especially  adapted  for  the  economical  and  cleanly  sa\ing  of 
sulphurous  fumes  for  the  making  of  acid.  Hand-power  cylinders  are  occasion- 
ally found  in  use,  but  are  as  expensive  and  wasteful  as  hand-power  apparatus 
of  any  sort,  where  mechanical  means  can  be  found  for  doing  the  work.  The 
Brueckner  automatic  intermittent  discharge  cylinder  has  a  greater  diameter 
and  shorter  length  than  other  varieties  of  cylinders,  and  is  in  more 
general  use  than  the  other  varieties,  as  it  takes  less  floor  space  and  is  auto- 
matic and  efficient  in  operation. 

The  principal  form  of  calciner  is  the  automatic  reverberatory,  of  which 
there  are  a  number  of  patented  varieties,  all  of  more  or  less  value.  These 
consist  essentially  of  stationarj'  revcrberatorj'  furnaces,  through  which 
plows  are  dragged  to  rabble  the  calcining  and  remove  the  calcined  ore.  Qpe 
of  the  best  forms  is  the  turret  furnace,  in  which  horizontal  revoh-ing  plows 
are  actuated  from  a  central  shaft,  while  the  ore  charge  is  fed  automatically 
from  hoppers  above.  The  turret  furnace  is  economical  of  floor  space  anfl 
attendance,  and  may  be  built  double  or  triple  decked,  if  desired.  In  cal- 
cining ores  a  certain  amount  of  copper  is  volatilized,  and  carried  ofif  with 
the  roast  gases,  but  in  all  modem  plants  such  copper  is  saved  in  dust  cham- 
bers, where  it  is  deposited  and  whence  it  is  afterward  removed  and  smelted. 
As  flue  dust  is  usuall}*  high  in  arsenic  and  aatimony,  volatile  elements  that 
are  highly  deleterious  to  finished,  copper,  flue  dust  is  commonly  smelted  by 
itself,  though  sometimes  mixed  with  matte. 

The  fuels  used  in  smelting  copper  are  of  considerable  variety,  and  depend 
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poll  avail  it  bill  ly  mid  price,  its  wfli  as  bviil  riHiuii-eiiieiit**,  An- 
thracite ikntl  tiituiuinous  coal,  coke  jiiid  charctuil  art'  ua^.  I'uke  is  in  iiidejt 
general  lu^e,  wlule  charcunl  is  umiAlly  Dblairuible  at  tijone  remote  pointa 
only.  /Viilhracite  coal  is  a  very  good  fuel  for  most  purposes,  but  unobtain- 
able at  reasonable  prices  in  the  majorily  of  distni'ts^  while  bituminous  coal 
i§  the  nio«t  obje^^tionable  fuel,  and,  next  to  rharroai,  the  lea^st  used,  t hough 
there  is  such  a  great  difference  in  the  nature  of  isoft  coal  that  some  varieties 
work  well  in  partial  or  complete  fuel  chaises,  while  others  give  most  aboni- 
inable  result.-*.  Gtxa  is  alf*o  used  at  a  few  f>oiuts,  and  weeins  suited  for  rever- 
t>emtory  funiaee  work.  There  secniH  no  gnod  reason  why  petmleum,  proper- 
ly grayed,  t^hould  not  w*rve  the  same  purp<i,'^\  The  nature  of  a  charge 
pUced  in  a  furnace  necessarily  dep>end.s,  first,  uixin  the  n^  ailable  ores^  and 
secondly,  upon  the  nattire  of  the  principal  otp<  ret|uiring  smelting.  In 
practice  it  i^  dc-irablc  to  l)lcnd  \arious  copper  ores,  whf*re  the  necef^sary 
grades  can  be  secured,  rather  than  to  iuid  barren  fluxes,  but  tins  is,  of  cour^» 
a  matter  depending  upon  the  a\uilabiiity  of  the  ores  desired.  One  of  the 
secrets  of  the  succejss  of  the  big  ciLstom  smelters  is  found  in  their  ability  to 
mix  various  ores  from  different  districts  so  as  to  lessen  or  entirely  eliminate 
the  use  o(  barren  Umestone  or  iron  ore  for  fluxing.  The  use  of  "sweeteners*' 
is  to  be  commended,  where  such  ores  are  obtainable  at  reasonable  prices. 
Ferruginous  orea  are  required  for  mixture  with  siHciouh  ores.  Local  con- 
ditions regulate  practice,  and  the  soundest  theories  must  often  step  aside 
in  the  prtiseuce  of  proliibitory  freight  rates;  and  high  freight  rates  are  common 
tn  many  of  the  greatest  copp4'r  prddneing  districts  of  the  world. 

Furnace.^  for  the  smelling  of  t<ipper  ore  are  of  two  classes,  the  blast 
furnace,  which  has  a  powerUtlly  reducing  atmosphere,  and  the  reverbenttory 
furnace,  where  a  reilected  Hamc  give*  a  neutral  atmosphere.  The  blajst 
fumace  is  a  device  sc»  ancient  tliat  thi*  date  of  its  invention  is  unknown. 
In  its  crudest  form  it  is  but  OJI  oven  in  which  ore  and  fuel  are  placed  to- 
gether and  air  pumped  in  to  aid  in  rinluction.  The  modem  improvements 
on  the  blast  furnace  have  l»een  iti  I  lie  direction  of  enhirged  capacity  and 
detailst  the  central  plan  remaining  the  sajne  as  a  thousand  years  ago.  ^fliere 
were  bla^  furnaces  for  the  redyctioti  of  cupper  ores  in  existence  in  verj' 
early  days  at  Eisleben,  Germany;  at  RortJs,  Norway;  in  At\idaberg,  Swe- 
den; at  Perrn^  Russia,  and  in  other  parts  of  Europe.  The  development 
of  the  blast  furnace  to  the  present  day  size  and  efficiency  has  been  accom- 
plished by  a  steady  succession  of  little  improvements,  covering  many  centuries, 
mther  than  by  single  strides,  yet  it  may  l>e  said  that  blast  furnace  smelting 

bcca  impmved  more  in  the  past  thirty  years  than  in  the  preceding  five 
lurica. 

The  smelting  of  copper  ore  in  a  blast  furnace  is  the  process  of  reducing  the 
from  ita  ores  or  gangues  by  the  use  of  carbonaceous  fuel,  usually  coke, 
reo  having  a  blast  of  air,  which  niay  be  drawn  direct  from  the  at- 
;,  or  he-ated  before  passing  through  the  tuyeres.  This  process  is 
adapted  to  the  reduction  of  practically  all  of  the  copper  ores.     In  addition 
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to  tbe  charge  of  ore,  fuel  and  fluxtng  elements  are  added,  the  flux  being 
cupriferous  or  barren^  as  circumstances  may  dictate.  One  of  the  greatest 
improvements  of  modem  days  in  blast  furnace  practice  has  been  the  invention 
of  the  water-jacket.  This  was  devised  at  the  Longfellow  mine,  Arizona, 
in  1874,  The  smelter  was  800  miles  from  a  railroad,  fire- brick  cost  one 
dollar  each,  and  were  of  short  life,  the  ore  being  highly  basic.  As  it  waa 
nuudfesUy  impossible  to  make  enough  copper  to  pay  for  the  furnace  linings, 
the  experiment  waa  tried  of  using  iron  sides  for  the  furnace,  with  hollow 
walls,  through  which  water  was  circulated.  This  proved  a  aueceaa^  and 
is  now  in  very  general  use,  water-jacketed  cupolas  being  far  more  common 
at  present  than  those  with  fire-brick  linings.  Despite  the  considerable 
loss  of  heat  resulting  from  the  circulation  of  wafer  between  the  inner  and 
outer  shellH,  the  water- jacketed  cupola  has  pro%'ed  itself  both  efficient  and 
economical,  Such  furnaces  are  now  built  with  daily  capacities  of  200  to  300 
tons.  The  shells  are  usually  circular  or  oval,  with  jackets  of  cast-iron, 
wpought-iron  or  soft  steel,  and  copper  is  frequently  used. 

Re%'erbenitor)^  fumace-s  are  a  Welch  invention,  dating  only  from 
the  last  quarter  of  the  Nineteenth  century,  and  after  running  the  gauntlet 
of  consen-atism  have  so  effectually  proven  their  value  that  their  utility 
IB  no  longer  questioned.  Reverberatory  furnaces  are  adapted  to  all  classes 
of  ore,  but  are  more  especially  suited  for  the  reduction  of  sulphides,  for  which 
purpose  they  unquestionably  lead  the  old-style  blast-furnace.  In  the  re- 
verberator)^ furnace  the  flames  from  a  lower  grate,  on  which  the  fuel  is  fired, 
are  reflected  back  upon  the  ore  charge,  lying  on  a  bed  above,  thus  giving 
a  neutral  atmosphere.  The  fore-hearth  is  brick-lined  and  movable,  and  the 
air  entering  the  furnace  is  frequently  preheated.  In  the  best  practice  five 
to  seven  tons  of  ore  are  smelted  per  ton  of  fuel  consumed,  the  larger  fur* 
naces  giving  the  higher  duty.  Furnaces  of  this  pattern  ha\dng  a  daily  ca- 
pacity of  250  tons  are  not  uncommon,  and  even  lai^er  have  been  built  and 
operated  successfully.  In  the  case  of  sulphide  ores  it  seems  certain  that 
reverbejratoiy  furnaces  produce  a  richer  matte  from  similar  charges  than 
do  blast   furnaces. 

In  the  ease  of  oxide  and  carbonate  ores,  the  smelting  is  done  in  the 
same  manner  as  previously  described  in  the  treatment  of  the  native  copper 
of  Lake  Superior.  With  the  sulphide  ores  the  process  differs.  The  raw 
ore  ia  roasted,  or  more  frequently  calcined,  before  charging  in  the  furnaces, 
commonly  of  the  reverberatory  type.  Under  the  infiuence  of  the  reverbera- 
tory blast  chemical  reactions  are  set  up  that  lead  to  the  volatilization  of  a 
considerable  portion  of  the  sulphur,  also  part  of  the  other  volatile  elements, 
such  as  arsenic,  etc.  The  product  of  the  first  fusion  is  secured  as  a  low-grade 
matte.  If  the  charge  is  blown  up  to  more  than  50  per  cent,  at  the  first 
Bmelting  the  slags  will  probably  show  too  much  copper,  entailing  direct 
losses  or  rcsmelting.  The  old  practice  was  to  bring  the  low-grade  matte 
from  the  first  fusion  up  to  blister  coppei  by  successive  aneltings,  in  easy 
stages,  but  the  modem  practice  is  to  bring  the  matte  to  high  grade  by  aa 
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few  fusings  as  possible,  and  the  former  heavy  losaes  in  alagu  have  been  mini* 
miied  by  close  attention  to  details. 

The  *'  direct  method  **  of  copper  refining  consists  essentially  of  the  fu^on 
of  a  mixture  of  raw  and  calcined  matte  of  about  white  metal  grade,  the 
resultant  product  being  blis^ter  coppfT. 

The  **  reactor  process/'  for  which  much  in  claimed,  and  from  which 
much  is  hoped,  \^  a  patented  ayHtem  for  the  produrtioTi  of  bUater  copper 
from  matter  of  all  grades  by  a  single  fusion.  The  css^tilial  features  of  the 
process  are  the  mixture  of  supcrheat/ed  ste^m  and  fine  sand  with  atmos- 
pheric air,  which  mixture  is  drawn  into  the  furnace  thmtigh  two  or  more  aete 
of  tuyeres,  striking  the  surface  of  the  molten  chargr  and  setting  up  a  cir- 
cular motion  therein^  which  keep^  the  matte  free  from  >!iig,  and  exerts  both 
an  oxidixing  and  a  scorifying  process  simultaneous!}'.  It  is  claimed  that 
gold  values  present  in  the  charge  will  be  precipitated  in  the  first  matte,  and 
that  matte  ranging  in  tenor  as  low  as  15  per  cent,  can  be  brought  up  t-o  blister 
copper  at  a  single  fusion,  in  a  verj^  short  time,  and  that  the  blit^ter  copper  so 
obtained  will  range  above  99  per  cent,  in  tenor,  and  prove  remarkably  free 
from  the  impurities  present  in  the  matt*,  which,  normally,  would  be 
expected  to  appear  in  considerable  quantities  in  the  finished  product.  It 
ia  evident  that  the  inventors  of  this  procesj*  hav*?  a  wide  field  before  them, 
if  their  claims  can  be  fully  substantiated  in  funiaco  practU-r. 

The  process  of  conversion  first  applied  to  steel  making  by  Beasemer, 
«ad  now  in  general  use  ia  the  manufacture  of  steel,  wa^  eventualty  applied 
lo  copper  smeRing,  after  no  little  unsuccessful  experimenting.  The  first 
gnoeeasful  plant  for  the  bessemerizing  of  copper  matt*  was  built  in  Lyona, 
Frmnce,  in  1881,  by  Pierre  Manhes.  Tliis  proce^  was  adopted  shortly  after- 
ward at  the  Parrot  mine,  Montana,  where  it  was  greatly  improved  over 
the  French  practice,  and  from  that  time  its  general  adoption  for  the  coii- 
vereioti  of  matte  into  blister  copper  may  be  said  to  date.  The  process, 
AS  DOW  in  general  use,  consists  of  burning  out  the  sulphur  and  allied  impurities 
in  the  converters,  some  of  which  are  of  very  great  capacity,  having  been 
built  as  large  as  eighteen  tons.  This  process  is  completed  in  one  heat,  and 
the  sulphur  in  the  matte  is  made  to  work  its  own  destruction  under  the 
influence  of  the  blast.  The  process  is  an  economical  one,  but  should  b« 
foUowod  by  electrolytic  refining  to  give  a  pure  copper  of  high  conductivity 
and  also  to  save  the  precious  metak  usually  contained   in  blister  copper. 

The  first  converters  were  made  of  one  ton  capacity,  but  now  rarely 
run  leas  than  ten  to  fifteen  tons  in  size,  in  the  modern  smeltenj.  The  crude 
copper  is  run  from  the  furnace  into  the  converter  in  some  cases,  thus  saving 
re-heating.  Owing  t«  the  greater  specific  gravity  of  gold  and  silver  the 
precious  metals  tend  towani  the  bottom  of  the  converter,  and  ean  be  saved 
to  aome  extent  therefrom,  but  this  process  is  so  crude  and  wasteful  that 
the  gold  and  silver  are  now  generally  parted  by  electrolysLs  in  a  later  opera* 
tion. 

Converters  are  built  of  steel ,  in  various  sizes,  sometimes  of  great  ca* 
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bot'bla^t  aicl^  in  Iht*  i^n.n --.  vxcicL-^iii^  a  beHsetiienziiig  effect.  VVlien 
properly  optTah-d  a  furnace  worked  with  a  column  chariging  gives  matU*  of 
good  grade,  wiili  exceptionally'  clean'  slnpr*.  i"i"^  ft  large  ciipacity  and  effwts  a 
big  >^a\irig  iti  fucL 

The  scoria,  or  worthless  waste  material  fmin  a  ^inciter,  accumnlat-es 
ID  large  quaiititie-^,  and  iti?  diJ^posal  is  a  nmtter  of  importance.  Various  plans 
are  in  use  for  handling  and  di*?posinK  of  the  wlags.  The  simplest  i«  to  let 
it  nm  out>«ide  and  care  for  itself,  btit  this  is  po.ssible  only  where  there  is  a 
fharp  incline  and  plenty  of  waste  room,  conditions  usually  lacking.  The 
cheapest  plan  i*,  probably^  to  granulate  the  slag.  This  h  done  by  running 
tht*  molten  slag  into  a  trough  conveying  a  stream  of  running  water  The 
slag  granulate.*  instantly  and  is  washed  away  by  the  water,  and  deposited 
by  gravity  at  whatever  point  desired.  It  may  al«o  Ije  taken  out  in  slag- 
pots,  b}*  hand,  horse  or  mechanical  power,  or  may  be  run  out  in  gutters^ 
while  liquid.  One  valuable  u.<4e  of  this  material  i^  the  making  of  slag  brick, 
which,  w*hile  not  suited  t«  general  use,  ^re  frequently  a\'ailable  about  a 
smelter.  The  chemical  compo.sition  and  physical  pn>perties  of  slag  var^' 
greatly,  according  to  the  nature  of  the  ores  and  fluxes  used  in  the  smelter 
charges,  but  most  slag^^  are  rich  in  iron  and  silica,  and  make  excellent  brick  for 
certain  rough  uses.  Whether  cement  might  be  marie  from  copper  slags 
is  undetermined.  The  Illinoim  Rtcel  Ccmipaiiv  makes  an  excellent  cement 
from  it^  iron  slags,  l>ut  the  exce«w  of  iron  in  copper  slag.^  might  impair  the 
netting  qualitie*i  ftf  a  cement  made  therefrom. 

The  hydro-metallurgy  of  copper  i.**  a  special  branch  of  the  art,  and 
one  which  has  rr'aehed  it.^*  highest  development  on  the  Iberian  peninsula, 
where  its  use  has  resulted  in  the  development  of  several  very  targe  mines, 
which,  without  itrt  aid,  could  not  be  worked  at  a  profit.  The  u^  of  leach- 
ing praceK'sen  implies  a  final  blowing  up  iif  the  produet  in  a  blast  funiace, 
but  in  the  main  thr  work  in  artnniplished  by  heap-roasting,  leaching  and 
cementation,  in  the  ease  of  sulphide  ores,  Lixiviation  is  e^fpeeiall}'  adapted 
td  sulphide  ores  of  low  grade,  but  it  is  not  cver>'  low  grade  ore  that  can  b*- 
handled  advantageou?^ly  b)-^  leaching^  as  it  is  not  adapted  to  ores  containiug 
comiiderable  quantities  of  the  ferrous  oxide,  manganese  or  lime.  The  leaner 
oxides  and  disseminated  sulphides  having  quart  3?  gangues  are  especially 
Ruitrd  to  lixiviation.  The  gn^at  disadvantage  of  the  process  i«  that  it  is 
very  slow,  and  locki*  up  enormous  quantities  of  ore,  which  means  a  heavy 
investment  in  unavailable  ore.^  and  partly  finished   prrKlucts^  at  all  timers. 

Tlie  lea<*hing  proces.«»e-s  var\%  according  to  the  nature  of  the  ores,  and 
in  minor  d<*tail?^,  but  may  be  broadly  divided  into  three  groups,  one  for  oxide 
orvs,  one  for  f^ulplndeR,  and  one  for  sulphates,  the  latter  receiving  the  same 
tfivitment  whether  produced  imturally  or  artificially.  In  the  ca^^e  of  old 
copper  openings,  the  waters  percf>latiiig  throuirh  the  sulphide  ores  gradually 
leach  out  the  metal,  which  is  carried  in  Kilulion  as  sul)jhat<!  of  copper,  and 
can  U*  ea-rtly  precipitat(><l  upon  scrap  inin.  The  mine?*  of  the  Sierra  Morena, 
In  Spain  and  Portugal,  have  been  worked  intennittently  for  at  le-ast  three 
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thousand  yeiir»,  and  mmien.-ie  piles  of  low-grtMic  sulptiide  orea  and  refuse 
have  accumulated.  As  these  weathered,  the  natural  lixiviation  was  per- 
fected, and  aU  that  is  needed  to  save  the  copper  is  to  deposit  scrap  iron  in 
the  path  of  the  leach  water'  ITpon  the  iron  the  red  metal  is  depoiiited, 
white  the  iron  is  gradually  consumed,  and  turned  into  copf>eras  by  the  free 
sulphuric  acid  set  free  from  the  leach-water.  The  process  of  securing  copper 
frc»m  sulphate  solutions  is  now  used  at  many  old  mines,  reisiulting  in  small 
atmual  production,  aad  is  employed  in  certain  dif^trict^  for  savnng  copper 
from  water  pumped  out  of  the  mines. 

The  process  of  natural  ceiiientatioij  is  well  exempUfied  at  the  San  Do- 
mingo.s  mine,  Portugal.  The  low-grade  sulphide  ore  is  cobbed  to  three 
or  four-inch  size^  and  piled  in  immense  heaps,  15  to  40  ft-^et  in  height,  which 
are  provided  with  vallpy'*>  for  drainage,  with  liriek  chimneys  at  intervals. 
Pipes  are  laid  over  the  surface  of  the  heap,  and  water  applied  copiously 
at  inten'ftls.  The  water  drainiJig  out  of  the  heap  is  collected  in  sluices, 
and  the  metal  carried  in  solution  as  copper  sulphate  is  precipitated  in  metallic 
form  on  scrap  iron,  .Such  heaps  may  contain  a  million  tons  of  ore,  and  re- 
quire eight  or  tea  years  for  leaching. 

What  is  called  artificial  cementation  is  best  exemplified  at  the  Rio  Tinto 
mine,  in  Spain.  Broken  ore  is  piled  in  roast-heaps,  called  teleras,  iu  quan- 
tities of  1,000  to  1,500  tons  to  the  heap,  the  ore  ranging  from  one  and  a  half 
to  two  per  cent,  in  copper.  The  heaps  are  fired,  burning  slowly  for  three 
to  six  months,  after  which  the  ore,  then  thoroughly  and  uniformly  roasted, 
is  placed  in  cement  tanks  which  are  some  five  feet  deep  by  one  hundred  feet 
long,  and  thirty-five  feet  wide,  and  provided  with  false  bottoms  of  squaiv 
timber.  The  ore  is  then  leached,  the  leach  water  running  into  settling  tanks, 
where  the  copper  is  precipitated  on  pig  iron.  There  are  five  or  six  suc- 
eesfiive  leachings,  after  which  the  leached  ore  is  taken  out,  piled  in  heaps 
called  terreros,  and  weathered  again,  for  releaching.  Some  idea  of  the  im- 
mensity of  the  scale  on  which  the  Rio  Tinto  is  operated  may  be  gained  from 
the  fact  that  the  mine  has  about  seven  million  tons  of  low-grade  ore  in  terre- 
ros  at  the  present  time. 

Copper  sulphide  ores  are  converted  into  sulphates  in  three  ways.  The 
first  of  thei^e  is  by  weathering,  which  induces  a  process  of  natural  deoom- 
position,  as  instanced  in  the  case  of  the  San  Domingos,  previously  cited. 
The  second  method  is  that  of  slow-roasting,  as  just  citixt  in  the  case  of  the 
Rio  Tinto.  The  third  system,  which  is  CJnployed  at  the  Rio  Tinto,  and 
other  mines,  consists  of  roasting  copper  sulphides  with  ferrous  sulphate, 
which  converts  the  bulk  of  the  product  into  copper  Bulphatt*.  Sulphate 
of  iron  is  freely  produced  in  the  cementation  of  copper,  hence  is  readily 
available  at  small  cost,  at  the  Rio  Tinto  and  other  mines  producing  cement 
copper,  in  addition  to  which  there  is  an  immense  supply  of  ferrous  sulphate 
(copperas)  produced  in  the  weathering  process  pn^luninary  to  cejnentatian, 
liH  tht?  Rio  Tinto  and  other  Huelva  ores  are  chalcopyrite,  which  is  a  com- 
pound sulphide  of  copper  and  iron.     In  the  chemical  reactions  attendant 
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upon  weathering,  large  quantitiest  of  ferfx»us  sulphate  are  produced,  and 
this,  aft^r  further  oxidation,  reacts  to  free  sulphuric  acid  and  Imsjc  iron  salt^f 
the  free  sulphuric  acid  attacking  the  cop[>er  and  changing  it  into  copper 
sulphate,  which  is  held  in  solution  and  may  be  made  into  crude  commercial 
form  by  e>*aporation  of  the  water,  or  precipitated  in  the  form  of  cement 
copper,  as  is  desired. 

Copper  sulphides  may  also  be  converted  into  chlorides  by  two  proceeseSf 
both  of  which  are  used  in  the  Hispano-Portuguese  cupriferous  fields.  In 
the  first  of  these  processes  the  sulphide  copper  ores  are  treated  with  ferric 
chloride,  or  with  ferrous  chloride  and  hydrochloric  acid.  Docompomtion 
i:*  hastened  by  saturating  the  ores  under  treatment  with  calcium  chloride 
(chloride  of  time),  or  sodium  chloride  (common  salt).  The  second  processi 
which  is  quicker,  and  also  gives  closer  extraction,  though  the  cost  of  treat- 
ment is  higher,  oonsists  of  roasting  the  raw  sulphide  ores  vdih  a  liberal  addi- 
tion of  salt.  This  is  known  as  the  dry  chloruration  processi,  and  if*  in  ex- 
tensive use  at  the  Rio  Tinto,  where  the  ores  receive  an  addition  of  about 
one  and  three-fourths  per  cent,  connmon  salt,  and  the  mixture  is  roasted  in 
leleras.  The  chlorurized  ore  b  then  leached  in  vats,  as  already  described, 
and  the  reeiduum  is  placed  in  terreros  for  further  weathering  and  ultmately 
a  second  leaching,  A  modification  of  this  process  is  in  use  at  Natrona, 
near  Pittsburg,  where  residues  of  Spanish  pyrites  used  in  the  manufacture 
of  acid  are  treated  by  what  is  practically  the  same  process,  though  con- 
ducted somewhat  more  expeditiously  and  expensively.  The  process  is 
also  in  use  at  several  Canadian  and  American  ix>ints,  on  a  small  scale. 

The  Doetsch  leaching  process  is  not  in  present  use,  though  once  em- 
ployed extensively  at  the  Rio  Tinto,  This  system  provides  for  the  treat- 
ment of  raw*  ffulphide  ores,  which  are  mixed  dry  wnth  about  one-half  per 
cent,  of  ferrous  sxilphate  and  salt.  The  ore  ia  broken  to  half-Inch  size,  and 
with  the  ferrous  sulphate  and  salt  is  built  up  into  large  heaps  having  ehaii- 
nela  and  chimneys  for  ventilation.  In  about  two  years  the  weathering 
is  completed,  and  the  copper  held  in  solution  in  the  leach  water,  amounting 
to  about  80  per  cent,  of  the  assay  value,  is  precipitated  on  iron. 

The  earlier  wet  process  of  Langmade  was  improved  by  Henderson  in 
I860,  and  remains,  with  slight  modifications,  in  quite  extensive  use.  It  is 
designed  for  the  extraction  of  copper  from  the  cinders  of  cupriferous  iron- 
copper  pyritej  remaining  after  the  extraction  of  the  sulphur  used  for  the 
manufacture  of  sulphuric  acid. 

The  Hunt  &  Douglass  proces«  is  an  improvement  upon  the  Doetsch 
leaching  process,  and  while  based  upon  the  same  general  plan^  is  a  modifica- 
tion better  adapting  the  system  to  the  economical  work  that  is  now  neces- 
i^ry  for  the  earning  of  profits  in  the  copper  trade. 

The  cement  copper  resulting  from  the  precipitation  of  copper  from 
rupfDUB  sulphate  solutions  upon  scrap  iron  is  a  very  impure  mixture  of 
metallic  copper  with  iron,  antimony,  arsenic,  silica,  etc.,  and  is  washed  be- 
fore reduction  to  bli^fter  copper  in  blast  furnaces. 

The  principle  of  electrolysis,  or  the  parting  of  metals  and  the  redepo' 
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^ition  of  one  of  them  by  the  aid  of  a  coutinuoiis  electric  current,  was*  dis- 
covered by  Faraday  in  1839,  but  was  not  applied  practically  to  copper  refin- 
ing until  1881,  when  the  Balbach  smelting  works  at  Newark,  New  Jersey, 
put  in  a  small  electrolytic  plant.  Despite  the  obstacles  met  with  at  the  start, 
the  process  gave  such  promise  of  success  in  the  perfect  separation  of  copper 
and  its  allied  metals  that  its  introduction  was  rapid.  The  process  was  im- 
proved speedily,  and  three  years  after  its  first  use  in  the  United  States  elec- 
trolytic plants  were  in  operation  in  Wales,  England,  France  and  Germany. 
For  the  refining  of  blister  copper  it  has  no  compHjtitor,  and  is  now  the  cheai>e.st 
as  well  as  the  most  thorough  process  for  the  refining  of  all  rough  coppers. 

The  process  of  electrolytic  refining,  producing  copper  of  that  name, 
is  a  step  in  advance  of  the  old  methods  tliat  produced  copper  of  merchanta- 
ble grades,  though  containing  con.^^iderable  impurities,  of  which  gold  and 
silver,  especially  the  latter,  were  the  principal.  It  being  evident  that  the 
precious  metals  did  not  add  to  the  value  of  tlie  copper,  but  were  themselves 
of  great  value  if  it  were  possible  to  separatt^  them  from  the  copper,  vamous 
plans  for  parting  the  metals  were  tried,  h\ii  none  of  them  were  completely 
successful  until  the  perfection  of  tlic  .system  of  electrolytic  refining. 

There  are  two  principal  systems  of  electrolytic  refining,  with  a  variety 
of  modifications  of  each.  These  are  kiioHTi  as  the  series  and  multiple  systems. 
The  former  has  electrodes  in  series  and  tanks  in  series,  or,  more  frequently, 
in  multiple  .series.  The  nmltiple  system  has  electrodes  in  parallel  arcs,  with 
tanks  in  series.  The  series  system  requires  a  much  greater  electromotive 
force  than  the  multiple  plan,  and  the  latter  is  in  more  general  use.  There 
are  a  dozen  electrolytic  refineries  in  the  United  States,  and  no  two  of  them 
are  built  or  conducted  on  exactly  tlie  same  plan,  though  the  main  featurp^s 
of  the  work  are  similar,  the  modifications  being  principally  in  the  minor  de- 
tails. The  success  of  the  entire  system  hinges  upon  the  fact  that  under 
electrolytic  action  metals  are  dissolved  at  the  negative  pole  of  a  battery, 
and  redeposited  at  the  positive  pole,  when  free  circulation  is  permitted 
in  a  favorable  solution.  Varying  electric  currents  give  varying  effects, 
and  some  metals  pass  over  sooner  than  others,  copper  being  one  of  the  first 
to  go  over.  As  the  unrefined  copper  contains  a  variety  of  metals  in  most 
cases,  it  is  important  that  the  electrical  current  be  so  regulated  that  none 
of  the  other  metals  pass  over  at  the  same  time  as  the  copper,  or  the  object 
of  the  work  is  defeated.  Not  only  must  the  current  be  carefully  regulated, 
but  the  nature  and  circulation  of  the  electrolyte  are  of  prime  importance, 
in  securing  thorough  and  economical  practice. 

Connections  between  dynamos  and  tanks  are  made  of  high-conduc- 
tinty  copper,  necessarily  of  large  size  to  carry  the  heavy  current  used,  and 
of  varying  forms  in  cross-section.  The  tanks  may  be  of  wood  or  slate.  The 
wooden  tanks  are  usually  lined  with  lead,  tarred  felt,  or  asphalt,  lead  being 
preferable.  These  tanks  usually  have  their  tops  alx)ut  flush  with  the  floor, 
to  permit  easier  handling  of  material,  and  are  terraced  in  series,  thus  pro 
viding  for  a  natural  circulation  of  the  electrolyte,  which  is  pumped  intt» 
the  upper  tanks,  and  flows  thence,  by  gravity,  into  the. other  tanks  of  the 
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Aeries.  OvpTht^d  tiTilli*ys,  inniiiMp  along  the  gailenfti  and  aisles  betwoetj 
the  tanks,  provide  f^xpodilious  incanK  for  bringing  in  the  anodes  and  ttik- 
iug  out  t*iilh*Ni#'^,  which,  in  a  large  plant,  arc  congtanily  b^'ini^  added  and 
uJtlidrawTi,  idthuiigh  «h<'  making  of  a  single  cathode  requires  several  weeks. 
The  anode  twin*  are  cast  from  blister  copper,  usually  mnning  from  08  to 
|J||.5  per  <*enl,  pure.  These  may  he  made  at  the  smelter,  or  cast  at  the  n*- 
filiery  from  hli.ster  eopper  melted  in  a  cupola  furnace  kept  numing  for  the 
purpose.  Anodes  are  ca?«t  in  a  variety  of  fomi.'<,.but  more  commonly  are 
thin  plate-s  wilh  projecting  lugs  that  rettt  on  the  top  of  the  side.^  of  the  tanks, 
one  lug  renting  on  the  electrical  conductor,  while  the  other  h  in.<mlated. 

The  cunifjOKition  of  the  elect rolyle  varies  at  the  different  plant.'*,  con- 
taining from  5  t^  6  parti*  of  Kulphuric  acid,  15  to  20  part;^  of  blueatono  and 
75  to  80  partfl  clean  water.  The  average  composition  is  16  to  18  parts  blue- 
slone,  and  f*  parts  of  acid-  The  heating  of  the  electrolyte  promotes  the 
process  of  decompodtion  and  upbuilding,  and  produce.^  a  smioother  dept*- 
s^tion  of  copper  on  the  cathode. 

The  cathode  plates  are  made  of  strips  of  rolled  copper  about  one-quarter 
inch  in  thickneHM,  and  of  varying  dzes  and  forms.  These  are  made  from 
copper  sheets,  then  oiled  and  coated  with  fine  graphite,  to  assist  in  elec- 
trical deposition.  The  process  of  refining  is  necessarily  continumis.  to  secure 
the  best  rc^<ults  metallurgically  and  financially,  but  from  two  to  four  weekn 
in  llie  average  time  required  in  making  an  average  cathcKle-  Includijig  the 
time  required  in  remelting  and  in  various  other  U!«e8,  it  may  be  said  that 
five  to  ^\  week«»  time  is  required  for  the  making  of  finished  cathode*!  from 
the  rou|th  copjKjr  received,  though  a  much  shorter  time  itiSLy  euffice  in  Bome 
plants,  under  except!  an  ally  favorable  circumstances.  The  rate  of  progress 
I  ^^itre^d  depends  quite  largely  upcuj  tlie  purity  or  impurity  of  the  anodes, 
'  fbe  process  of  eleetroly*!?*  being  greatly  facilitated  and  cheap<?ned  by  com- 
paratively pure  anodes. 

M  the  anodes  are  lorn  down  and  the  calhodts  built  tip  under  the 
.Meady  cffec't  of  the  {jowerful  electric  current,  th*-  pure  copper,  mth  minute 
tjraces  of  the  impuritje?  pre^sent  in  the  iinode,  is  carried  over  to  the  positive 
pole.  Tlie  great  bulk  of  impurities  in  the  anode  are  precipitated  to  the 
bottom  of  the  tank,  as  sludge,  or  slirnes.  A  certain  infimte;>iimal  amount 
of  the  impurities  present  in  the  anode  will  find  their  way  into  the  cathode, 
but  not  to  huffieient  extent  to  injure  the  product  for  any  commercial  use. 
If  more  than  traces  of  the  impurities  are  carried  over,  it  is  because  the  elec- 
trolyte has  become  fovd,  or  the  current  is  wrong,  or  there  has  been  serioua 
carelesatiess  somewhere.  The  chemist  at  an  electrolytic  refinery  earns  hla 
full  salary,  for  he  must  be  working  every  minute  he  is  on  duty^  as  frequent 
I  of  anodes  and  cathodes,  and  at  least  tri-weekly  detenninations  of 
trolyte  are  required.  There  are  local  aberrations  peculiar  to  the 
which  are  liable  to  affect  any  or  ever>'  tank,  and  even  individual 
ftDodes,  requiring  constant  watchfulness  from  superintendent,  electrician 
and  chemist  The  sludge  precipitated  to  the  bottom  of  the  tank  may  form 
«  conducting  plate,  Ktving  rise  to  ahort-circuiting,  and  should  be  removed 
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before  large  accumulations  occur.  When  the  electrol3rte  becomes  too  foul 
for  proper  use,  it  is  purified,  brought  up  to  the  proper  standard,  and  pumped 
back  into  use  again.  The  slimes  at  the  bottoms  of  the  tanks  are  siphoned 
or  bailed  out,  taken  to  the  slime  tank,  and  copper  scraps  picked  out  by 
hand,  after  which  the  copper  remaining  therein  is  dissolved  out  by  a  solu- 
tion of  two  to  three  parts  66  degree  sulphuric  acid  with  one  part  water. 
The  remainder  of  the  precipitate,  which  may  contain  gold,  silver,  tin,  lead, 
zinc,  antimony,  bismuth,  etc.,  is  washed,  dried,  mixed  with  soda-ash  and 
then  smelted  down  to  base  bullion,  from  which  the  gold  and  silver  are  parted 
in  the  usual  manner. 

The  electrolytic  refining  of  copper  has  been  greatly  improved  during 
ihe  past  decade,  and  is  now  in  very  general  use.  In  1892  the  output  of  elec- 
trol3rtic  copper  was  about  25,000  tons.  Three  years  later  it  was  87,000  tons, 
while  in  1898  the  output  was  estimated  at  157,000  tons,  and  for  1902  was 
probably  nearly  250,000  tons — a  gain  of  ten-fold  in  ten  years.  The  process 
is  in  such  general  use  because  it  serves  a  two-fold  purpose,  saving  the  gold 
and  silver  values  which  had  been  partially  or  wholly  lost  before  its  adoption, 
while  also  producing  a  product  of  uniformly  high  grade.  Althoiigh  Lake 
copper  is  best  suited  for  certain  uses,  and  there  are  other  excellent  brands 
not  produced  electrolytically,  the  fact  remains  that  electrolytic  copper  is 
now  the  standard  of  the  worid,  and  bids  fair  to  remain  such  imtil  something 
akin  to  a  revolution  in  metallurgy  shall  give  us  a  refining  process  better  or 
cheaper.  The  cost  of  refining  a  ton  of  crude  copper  by  electrolyms  varies 
greatly,  ranging  from  about  $10  up  to  probably  nearly  $25,  ^nth  $12  to 
$14  as  the  average  figures.  Unlike  smelting,  w^hich  can  usually  best  be 
done  near  the  mine  to  save  excessive  freight  charges  on  worthless  material, 
electrolytic  refining  is  performed  in  most  cases  nearer  the  consumer  than 
the  producer.  The  extra  freight  paid  on  the  very  small  percentage  of  im- 
purities in  blister  copper  is  so  very  small  a  fraction  of  the  total  transporta- 
tion charge  that  this  loss  is  more  than  offset  by  the  advantages  offered 
by  the  cheaper  labor,  cheaper  fuel,  and  better  transportation  facilities  that 
are  found  along  the  Atlantic  seaboard  in  the  United  States,  where  a  consider- 
able amount  of  foreign  copper  is  refined,  as  well  as  the  bulk  of  the  domestic 
production. 

The  possibility  of  electric  smelting  has  long  excited  the  interest  of  sci- 
entists and  practical  metallurgists.  Various  laboratory  experiments  have 
resulted  well,  but  it  is  not  a  matter  of  record  that  any  electric  furnace  is 
in  successful  commercial  operation.  Claims  have  recently  been  made  that 
refined  copper  can  be  produced  direct  from  mattes,  or  even  from  ore,  by 
electrolysis.    These  claims  remain  to  be  demonstrated. 
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CHAPTER  V. 

The  Uses  op  Copper. 

The  three  indispensable  metals  of  the  present  age  are  iron,  copper  and 
sine.  The  loss  of  tin,  nickel,  lead  and  aluminum  would  be  a  severe  blow  and 
work  great*  hardship,  and  even  were  we  to  be  deprived  of  such  I4>parently  in- 
significant metals  as  antimony,  cobalt,  manganese  and  platinum,  the  in- 
dustrial world  would  suffer  a  loss  that  would  entail  very  disastrous  conse- 
quences. The  taking  away  of  gold  and  silver,  and  that  useful  thief-taker, 
mercury,  which  catches  most  of  the  worid's  gold  supply,  would  reduce  the 
gU>be's  finances  to  chaos.  Iron  and  copper,  however,  are  the  main  pillars 
of  the  metallic  structure,  while  sine,  in  addition  to  many  other  virtues, 
possesses  the  unique  quality  of  being  the  only  electrically  negative  metal, 
and  without  it,  copper,  for  electrical  purposes,  would  be  like  a  ''pair"  of 
scisMors  with  but  one  blade. 

The  uses  of  copper  are  many,  and  great  industries  are  dependent  upon 
this  metal,  which  affords  direct  employment  to  some  hundreds  of  thousands 
of  persons,  mostly  skilled  workman,  and  annually  adds  something  like 
five  hundreds  of  millions  of  dollars  to  the  wealth  of  the  world.  The  Stone 
.\ges  of  humanity  were  followed  by  the  Bronze  Age,  in  which  copper  and 
tin  were  the  only  metals  used,  unless  the  wearing  of  a  few  gold  and  silver 
trinkets  could  be  said  to  establish  the  use  of  those  metals.  The  Age  of  Iron 
followed  that  of  Bronze,  and  the  Steel  Age  of  the  latter  half  of  the  Nineteenth 
century  is  but  a  later  and  higher  development  of  the  Iron  Age,  just  as  the 
polished  stone  weapons  of  the  Neolithic  Age  of  ethnologists  indicate  a  period 
of  adaptation  and  improvement  upon  the  cruder  weapons  and  implements 
of  an  earlier  day.  Wliile  iron  and  steel  are  not  only  holding  their  own, 
but  gaining  ground  in  phenomenal  strides,  another  metal  has  arisen  to  claim 
at  least  a  portion  of  the  honors  of  Twentieth  century  civilization,  and  copper 
w  the  foundation  of  the  Electric  Age,  just  as  it  was  the  fundamental  metal 
in  the  Age  of  Bronze,  some  milleniums  ago. 

Of  the  many  uses  of  copper,  electricity  is  easily  the  most  important. 
From  a  plaything  for  philosophers,  in  the  times  of  Franklin  and  Volta,  elec- 
tricitv  has  become  one  of  the  prime  factors  of  the  life  of  the  present  day, 
and,  unless  all  signs  fail,  the  uses  that  we  consider  multifarious,  and  the  in- 
stallations that  we  deem  immense,  are  but  the  precursors  of  yet  better  and 
greater  things,  of  which  we  may  sometimes  dream,  and  from  which  unsubstan- 
tial fabric  the  flash  of  Genius  and  the  fires  of  Labor  will  bring  forth  the  perfect 
fruit,  for  the  use  of  generations  yet  unborn.     A  full  enumeration  of  the  eleo 
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trical  uses  of  copper  would  require  a  volume,  rather  than  a  few  paragraphs  in 
a  single  chapter.  The  metal  is  an  integral  factor  in  all  electrical  installations, 
and  for  the  transmission  of  power,  light  and  telegraphic  or  telephonic  impulses, 
is  a  necessity.  The  iron  wires  of  pioneer  telegraph  and  telephone  lines  are 
rapidly  giWng  way  to  copper  strands.  Iron  is  low  in  electrical  conductivity-, 
making  it  an  inefficient  and  costly  medium  for  transmission.  I^  is  also  sub- 
ject to  rust,  and  its  lack  of  the  ductility  which  is  such  a  prominent  character- 
istic of  copper,  causes  iron  ^ires  to  break  from  winds  and  sleets  that  would 
not  injure  lines  of  copper.  Iron  telegraph  and  telephone  wires  are  still  used 
to  a  much  larger  extent  than  generally  imagined,  owing  to  the  cheap  initial 
outlay,  but  the  cost  of  maintenance  and  repairs  renders  it  certain  that  iron 
must  give  way,  sooner  or  later,  at  all  points,  to  copper. 

The  electric  light  was  the  luxury  of  great  cities  two  decades /igo;  now  it 
is  the  necessity  of  everj*  progressive  village  of  so  many  as  a  thousand  souls. 
But  a  quarter  century  gone,  telephones  were  a  scientific  toy  to  the  enlight- 
ened, and  something  uncanny  and  dangerous  to  the  ignorant.  Today  a  net- 
work of  vxires  stretches  acrass  the  American  Continent,  and  Stockholm,  upon 
the  banks  of  the  Malar,  has  one  'phone  for  every  famih-  of  its  population.  The 
business  man  at  his  desk  talks  with  his  broker  a  thousand  miles  awa}*.  The 
(^alumet  &  Hecla  copper  mine,  one  of  the  world's  greatest  properties,  has  tel- 
ephones nearly  a  mile  below  the  earth's  surface.  Timbuctoo  shall  have  them 
too,  before  the  centur\''s  past,  and  to  the  pole  that's  now  our  goal,  we'll  tel- 
ephone at  last. 

Only  fifteen  years  ago  the  electric  railway  was  looked  upon  by  conserva- 
tive persons  as  a  trumpery*  sort  of  experiment,  scareely  able  to  deprive  the 
long-eared  mule  of  his  appointed  mission  as  motive  power  for  the  American 
street-car  s\'stem.  But  where  is  the  mule  to-day?  His  bones  lie  whit-ening 
upon  the  veldt  of  South  Africa — British  South  Africa  now — and  the  street 
cars  know  him  no  more. 

Electric  heating  Ls  yet  an  experiment,  but  its  day  will  come.  Electricity 
must  play  a  more  and  more  important  part  in  the  world's  manufactures,  both  as 
a  motive  power  and  a  reducing  agent.  In  the  happy  days  of  the  future  the 
struggle  of  coal  barons  ^^ith  rebellious  workmen  will  no  longer  distract  a  pub- 
lic d('sirous  of  fuel  for  hearth  and  workshop.  In  fifty  years,  or  less,  the  oiwi- 
era  of  the;  waterfalls  will  be  the  men  on  whose  devoted  heads  the  vials  of  wrath 
will  be  poured  out,  for  they  will  furnish  the  heat  and  power,  and  will  reap  the 
rciward  of  great  riches,  with  corresponding  unpopularity.  Great  as  has  been 
the  elect  rical  development  of  the  past  two  decades — and  it  really  began  in  earn- 
est only  a  quarter  of  a  centurj'  ago — the  future  assuredly  will  discount  the 
past.  Power,  heat  and  light  that  can  be  summoned  by  the  turning  of  a  switch, 
or  the  pressing  of  a  button,  will,  of  a  certainty,  displace  the  power  that  comes 
from  laborious  stoking ;  the  heat  that  comes  with  delay,  and  much  soot  and 
smell,  and  leaves  ashes  behind;  and  the  light  that  comes  of  striking  many 
matches,  and  \Nith  the  effusion  of  kerosene  that  Ls  odoriferous.  Electric  power 
is  already  the  cheapest  form  of  energj",  where  waterfalls  are  used.  EHectric 
light  is  growing  both  better  and  cheaper.     Electric  heat,  while  dear  for  ordi- 
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at  pi\*s*.'nt,  will  become  rhi'apt^r,     Tb»?  use  of  fJpctricity  for  powvr, 
light  mii^t  heroine  well-nigh  universal,  in  time, 

Xexi  to  il8  fkTtrical  uses,  copper  is  most  exieaslvely  employed  in  euj^i- 
tt^eti^g;  even'  tiiocleni  engrine  h;is  brass  oil-cups;  briLss  and  copper  tul)in|; 
is  WBtid  in  many  boUcrs;  brass,  gun-metal,  bronze  and  composition  copper 
bcariAgs  arc  a  necessity.  Copper  and  brass  boiler  tubes  are  u«ed  in  loco- 
motives  and  oiIwt  high  type  boilei^  having  ability  to  vvithatund  cuomious 
prRSsuifs,  and  being  cxet^llent  conductors  of  heat.  Co]>pcr  tubes  an*  us«'d  mI- 
mofH  exclusively  in  marine  condeusern.  I'ntil  the  era  of  iron  vesst4s,  prudent 
sltjp-ovmers  sheathed  the  hulls  of  their  craft  with  copper,  wliich  krpt  the  bot- 
toms clean.  Within  tlie  past  few  years  this  practice  has  been  renewed,  with 
modern  tttecl  i^teamers,  on  which  it  h  necessary  to  plank  over  the  hull  below  the 
WAter  line,  in  order  to  give  a  backing  for  the  riveting  on  of  the  copp*^  .<heet- 
The  k»sa  in  speed,  and  consequent  loss  in  time  and  fuel,  brought  about  by  bar- 
nacled gathering  on  iron  and  steel  bottoms,  la  very  great,  and  the  cost  of  dr>  - 
dc»cktng  and  scraping,  with  loss  of  time  entailed  thereby,  is  probably  con- 
ibly  greater  than  the  expense  of  wood^sheathing  and  coppering  iron  and 
vcaseW  below  the  water  line.  Eventually  some  method  will  be  devi?4ed 
the  plating  of  copper  directly  on  the  steel  bottoms  of  the  boats. 

Copper  is  used  exteni*ivi*ly  in  architecture,  as  roofing  for  buildings,  eitlicr 
in  sheets  or  tile  form,  and  in  cornices.  For  the  latter  use  copper  Li  consid- 
erably more  coolly  than  galvanised  iron,  but  its  freedom  from  corrosion, 
and  its  rich  appearance  without  painting,  render  it  desirable  for  ornamental 
cornice  work  on  the  better  class  of  buildings.  Bronze  gates  and  docms  for 
churches  and  public  buildings  are  highly  ornamental,  and  the  most  desir- 

that  can  be  made.     Bronze  grille  work  is  frequently  used,  and  its  rich- 

und  permanence  causii  it  to  be  regarded  fax'orably.  In  builders'  hard- 
^rare,  brass^  bronze  and  copper  locks,  knobs,  escutcheons,  butts,  bolts,  cutchea 
and  drawer  pulls  are  in  steadily  increasing  favor  and  use,  and  from  the  su- 
perior durability  and  appearance  of  copper  and  its  alloys,  w ill  continue  to  dis- 
place iron  in  a  greater  ratio,  as  the  nations  increase  in  wealth  and  the  stand- 
ard of  living  is  raised.  Brass  rods  for  portieres,  curtains  and  «tair  carpets  are 
in  favor.  Brass  pipes  and  faucets,  usually  nickeled,  are  used  in  the  best 
pltanl>ing,  for  bathrooms  and  lavatories,  on  land  and  sea,  mid  in  railroad 
iaj»*  Ext<ensive  use  is  now  made  of  brass  rods  in  devices  for  win- 
ilays  and  in  varioas  mechanisms  for  exhibiting  goodji,  in  retail  buai- 

places. 

The  domestic  uaes  of  copper  and  brass  are  varied.  Brass  beds  and  fur- 
tiituie  attract  by  their  cleanlinesii,  beauty  and  durability.  Brass  or  cop- 
per Immps,  for  kerosene  oil,  are  more  durable  and  ornamental  than  tbosi^ 
of  gUsB  and  other  materials,  and  also  far  safer.  The  consumption  of  high 
grade  brass  piping  and  castings,  for  gasoliens  and  dectrohprs,  is  enormous, 
and  coostantly  increasing,  displacing  the  crude  iron  pipes  and  castings  of  the 
prteoedii^  generation.  In  the  kitchen  the  brazen  kettles  of  earlier  days  arc 
losing  ground.  There  is  no  material  better  fitted  for  cooking,  when  carefully 
cJeaned,  and  none  that  may  cause  so  much  trouble,  if  neglected. 
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The  GOQSumption  of  sulphate  of  copper  is  not  confined  to  viticulture  and 
the  electrical  industries,  as  it  is  cofisutned  by  the  thouaandB  of  tons  monthly 
in  the  textile  factories,  in  the  chemica)  industries,  and  in  manufacturea  of 
lines  so  varied  as  to  make  tlieir  mere  enumeration  fatiguing. 

The  question  of  substitution  of  other  metals  i«  one  that  cornea  up  peri- 
odically. Almuinum  is  often  nurttionid  as  the  metal  that  is  to  displace  cop- 
pt:r  almost  entirely*  Therci  is  little  likelihood  of  such  a  consummation,  un- 
less aluminum  can  be  made  at  a  fraction  of  its  present  cost.  Aluminum  is 
the  most  common  of  all  metals,  being  the  base  of  every  clay,  but  it  is  reduced 
with  great  difficulty,  and  at  hea\y  cost,  by  electrolysis,  but  it  is  a  useful  metal, 
with  a  distinct  sphere  of  its  own.  Several  of  its  uDoys  are  of  much  utility, 
and  the  pure  metal,  owing  to  it«  lightness,  m  available  in  many  places  where 
Bt«el  and  copper  are  less  desirable.  Aluminum  liaa  fair  electrical  conductivity, 
but  is  not  apt  to  replace  copper  to  any  great  extent  for  electrical  uses,  unleae 
aluminum  goes  down  and  copper  goes  up  in  cost. 

In  lines  other  than  electrical  copper  has  many  substitutes.  These  come 
into  use  when  the  metai  is  high,  and  go  out  when  the  cost  of  copper  falls. 
Like  all  other  commodities,  copper  finds  its  level.  High  prices  encourage 
substitutions  and  decrease  consumption  in  other  ways,  while  low  prices  en- 
courage the  substitution  of  copper  for  other  materials  in  many  places.  The 
true  value  of  copper  is,  like  the  true  valu<3  of  all  other  commodities,  the  price  at 
which  enoygh  metal  can  be  produced,  at  a  fair  profit,  to  supply  the  world's  le- 
gitimate requirements  at  a  reasonable  price.  An  era  of  high  prices  stimu- 
lates production  and  restricts  consumption,  with  an  eventual  collapse  of  prices 
and  trouble  to  producers.  An  era  of  low  prices  restricts  production,  stimu> 
latea  demand  and  plainly  foN?shadow*a  future  grief  for  the  consumers, 

Tlie  era  of  copper  manipulation,  beginning  in  189f>  and  ending  early  in 
1902,  was  marked  by  unnaturally  high  prire^s,  greatly  restrict ing  eonsump-j 
tion,  followed  Iiy  abnormally  low  ligurcH  tliat  caused  the  speedy  abt>orptjon 
of  the  large  surplus  of  metaJ  pre\'iously  stored  up  by  reason  of  unduly  high' 
prices.     The  course  of  the  metal  market  during  KMKi-was  more  regular  and 
more  free  from  manipulation  than  sinw  1898,  hut  the  suspicions  of  pur 
I'hasere  remain  active.     Having  suflFere*]  from  pre\  ioui^  interference  with  thl 
natural  law  of  supply  and  demand  in  the  copper  market,  it  Is  but  trntur 
that  they  s^hould  fear  further  tactics  of  the  same  *?ort,  and  weigh  the  e\*i^^ 
4k^nce  at  hand  quite  closely,  before  making  market  commitments. 

The  best  interests  of  producers  and  consumers  alike  will  lie  ser\*ed  bj 
u  perfe^'tly  natuitil  market,  in  which  the  level  of  prices  is  detrrmiued  by 
ihe  supplies  on  iiand  and  the  coihsumptive  capacity  of  purchasers.  Copper' 
ronsumens  are  prone  to  think  that  the  abnormally  high  prife«*  of  1899*1901 
were  secured  solely  at  their  own  cost,  yet  as  a  matter  of  faet  the  producers 
suffered  also,  to  no  small  extent,  front  the  selfsame  inflation.  By  reason 
of  the  unduly  high  prices  then  ruJing  many  new  mines  were  openetl,  to  com- 
pete with  those  already  developed,  and  their  con  vik^  tit  ion,  brought  about 
by  the  era  of  high  prices,  became  effectual  after  prices  had  dropped  sadly. 
Not  only  this,  but  the  cost  of  prodiicing  copper  advnncetl  materially  byj 
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reaacm  of  the  high  market  price.  Costs  were  increased,  not  only  tlirough 
higher  wages  paid  workmen,  but  by  reason  of  a  general  slackening  of  \igi- 
lance  in  guarding  small  leaks,  it  seeming  impossible  for  any  corporation  to 
be  as  careful  in  good  times  as  in  an  ordinar>-  season.  It  has  taken  the  better 
mines  several  years  to  get  back,  even  partially,  to  the  vantage  ground  of 
costs  occupied  before  the  era  of  boom  prices  beginning  in  1S9S. 

The  year  19Q1  opens  iK*ith  the  metal  maiicet  in  a  stronger  and  more 
natural  position  than  for  several  ^'ear?  past.  It  is  e\ideut  that  manipula- 
tive tactics  are  being  used  but  slightly,  if  at  all,  and  the  market  has  found 
its  level.  Pttxluction  and  consumption  are  on  practically  a  parity,  and 
hardening  in  metal  prices  is  to  be  looked  for.  Consumption  in  the  United 
States  remains  heavy,  though  scarcely  up  to  that  of  1903,  and  the  require- 
ments of  Europe  are  greater.  Taken  nil  in  all,  the  prospects  of  business 
for  copper  produoen  are  better  than  for  several  years  past. 
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CHAPTER  VI. 
Glossary  of   Mimnc.  Terms. 

fn  this  s*vtion  of  xhv  Torpor  HandK>^k  :!>:  f:!.>s*AT>-.  first  appearing  in 
the  l(H>2  Edit!i>n.  has  be^Mi  materially  amphtied,  and  will  be  found  to  give 
cearfy  all  of  the  terms  used  in  i"vpper  r.;ix:i=4:.  r-*illir,p  aad  smelting. 

ACID.  An  acid  rwk  s*  orie  :r.  '»»h::h  Sas«^  ark  oomhined  «ith  acids. 
f.-Tiirj:  N.v:<      The  antithesis  of  Sas:: 

ADIT.     a  :",:r.r>e'.       V  r.-.inc  .-oer.-.rj:  i- \  •  •.    :r.-.:r.  :>  >ur:ao>e  into  a  hill  or 

7. ■..^:.:a."-.  »"".  vr*,*::»-Al"y  s  h.*-.;,  r.:A'.  r-.arif.  .'■■.-.'.■k   iTrS'.icb.  rw  being  allowed 

:  ■  rr  ■■  if  :\"r  r.av.:rjkl  *irA;r.acf  i^r.i  ::  al.-.^  ;hi  <as>  >.nj:\:al  i>f  care  bring- 

.i  *  »  ik  :-.:v.  ■.">:  V-;as:  .-■:  :Sf  ^  ,*i..:j:       Vt.  a-..:  .-at.  r*e  dri'iv^:  ^Mily  where 

■   ■    -  .-'.S--  .<•■.■■■.. ■■'.•».■■     .>  ■■'  .:  ,.":   .'.. 

AIX-SLAST       \      ;  •  \v.-.«^' .        ;   ,-....          ■  ri-    ^•>:-*kin    of  air  c^wu* 

'••^'•■■-  .       "  *•    ■»*.    ■      ,i  .«  ;«     ..-•.^  '      . '"K  ■«>    •    ;     »  • -.    T:.,u- 

Kin  vV^HT-RFSsOi^  A      .-.-  '    .       ■■•..':-  i£  1*.*  •.    ji  :.rr-*Kurv    juf- 

••     ■  •         ■".  •    •  •         ^       .•                 ,.    .1  *i-.t.  :■;.  -i:  'is-r-phr-p-  ii  a 
^«  •    "•    .1      . .^  >..'  •. 

^".^CCVTiXN  '»     ^  -    '  .:;^       .     -    .    -  ••.1.1-  I  ^.'^Iid  ii.  ih»» 

'  "•  *      •            ^       >-.»■»        1  -  v  •.>«x«.  ■  .  .      :         t      Hum  •■  - 1:.  s  drift 

■*.  V...   V    •      ■    .    1* 1  ..-1,    'If  sr.rotic  air 

^•^■-•*^^««   »  •»      >     '  v.".     -^t       .      ■  ■■'   "^^  •».   ;,;- 

«..^.SJ.«.»^-        ....      s.  .  V  ^   .                                  .    I:,..,.,    ,„-  ii-^-r  w-oit- 

>^    '      "^    "■'         ^'  •      *  "      ^                      -^^    .     »■     n    Diixif       NaTUTT 

^  ^    ■    '          "  ■•                                           ^          '       siJi-;>.  niK-  i«f 

*  '       "^      "    '    ">*'    '     '-  ■  :.    '•^f-in'.  ua!UTal 

"      "  *  *     V  .  .  -   ■      •    .1  '^T   v.*hirt.  Th^  air 

* .  V  ^ .  ■       ,     .  »    •    .  ^  ^  .  ^  ■  ^  i, 

^      *  *  *      -^        ■■.-.»■    -iv^iui/ulh , 

*       ■  ^  ■    \. 

"^  ^.   ^-  **  Til  "S      ;ilii. 
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AMALGAM.     A  union  of  mercury  \nth  nthcr  mrtal?^,  auch  as  gotd^  silver 
r  copper.     M*'rcur>'  will  not  iinialgaiiiiitc  wilh  iron, 

AMALGAMATION.     Tho  proot«f*  of  uniting  gold,  silver  or  copper  with 
fttcurv  ,     Thf  q\ii«kisil\i*r  is  expelled  lat4?r  by  hoat  and  recovered  for  further 


AMORPHOUS.     Without  form. 

AHYGDALOID.  A  trap  roek,  of  igneous  origin  and  frequently  of  highly 
implex  structun^,  the  name  coming  from  the  little  pita  or  aniygdulea  of  softer 
iock-Diat€rial  found  therein.  In  the  Lake  Superior  copper  district  the  cop- 
pt^b(!■Aring  amygdaloid^  frequently  show  the  native  copper  in  the  amygdules 
kftby  the  leaehinii^  out  of  the  sk^ifter  rock  originiilly  contained  therein. 

AMYGDALOIBAL.  Of  tin*  nature  of  or  akin  to  an  amygdaloid.  Word 
usedb  England,  in  place  of  amygdaloid. 

AJfALYSIS*     A  complete  chemical  t-est  of  any  given  substance. 

ANHYDROUS.     Devoid  of  water. 

ArrriCLIlVAL.  a  fold  of  rock-strata  bulging  up  ward  ^  in  saddle-«hape. 
Tbe  reverse,  gc  ologically,  of  synclinal. 

ASTIMONIDE.  An  ore  of  any  metal  or  metals  chemically  united  with 
»atimooy. 

APESL  That  part  of  an  ore  vein  at  or  nearest  surface.  Usually  re* 
(|Uii%s  opposing  experts  and  se\'eral  la\;\'8uit8  to  determine.  In  case  of  liti- 
^tioD  the  apex  is  usually  owned  by  the  litigant  having  the  most  money, 

APICES,     Apexes. 

ARASTRA,  A  Chilean  niilL  A  circular  trough,  in  which  broken  ore  is 
pulverized  by  a  revolving  wheel  or  mill  atune. 

ARENACEOUS.     Of  a  sandy  nalun\ 

ARGENTIFEROUS.     Silver-bearing. 

ARGILLACEOUS.     Of  a  clayey  nature. 

ARR06A.  A  weight  of  var\  ing  heft.  Spanish,  26.36  pounds  avoirdu- 
P^.    Portuguese,  32.38  pound.*!. 

ARSENIDE.  An  ore  of  any  metal,  or  metals,  with  w*hich  arsenic  is  chem- 
My  united. 

AHSEN OPYRITE.  An  ore  of  any  metal  or  metab  with  which  arsenic  and 
*ulphur  are  chemically  united, 

ASSAY.  A  chemical  test  of  ore  or  metal  to  determine  its  exact  content 
*Qd  value  in  any  gi\'en  metal  or  metals. 

ASSESSMENT  WORK.  The  amount  of  work  required  annually  by  the 
C'oited  States  goveiTiment,  from  the  holders  of  an  unpatented  mining  claim. 

ATTLE.     CVjrnish  term  for  waste  rock. 

AURIFEROUS,     Gold-bearing. 

AUXILIARY.  An  auxiliary^  engine  or  machine  is  one  kept  in  reserve, 
fonise  when  the  principal  machine  is  idle  for  repairs  or  other  reasons. 

AVERAGE  PRODUCE.    Cornish  terns  for  percentage  of  copper  in  ore. 

BACK.  The  roof  of  rock  above  any  mine  opening  driven  on  a  horizontal 
pluie^ 


■■ 
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BAD  AIR.  Air  in  which  miners  cannot  work,  due  to  powder  fumes,  nox- 
ious gases  or  insufficient  ventilation. 

BAL.    Cornish  name  for  a  mine. 

BALANCE  BOB.     A  counterweight  for  pump  rods. 

BALL  HEAD.  A  steam  stamp,  so  called  because  invented  by  a  man 
named  Ball. 

BALL  STAMP.    A  BaU  head. 

BARILLA  DE  COBRE.  Spanish  term  for  native  copper,  dressed,  but 
unsmelted.     Equivalent  to  the  "  mineral "  of  Lake  Superior  mines. 

BARREL  WORK.  Copper  in  small  masses,  detached  from  its  rock- 
tnatrices  at  the  rock-house,  and  shipped  in  barrels  direct  to  the  smelter. 
Small  masses,  of  a  size  to  put  in  barrels. 

BARROW.     A  wheelbarrow ;  also  same  tw  burrow. 

BARTLETT.     A  Bartlett  concentrating  table. 

BASALT.     A  trappcan  rock. 

BASIC.  A  rock  in  which  metals  are  combined  with  alkalies,  such  as  po- 
tassium, sodium,  etc. 

BASIN.    A  synclinal;  a  trough  in  the  earth's  surface. 

BATTERY.  A  set  of  gravity  stamps,  usually  fi\'o  in  nimiber,  but  some- 
times less. 

BEARING.    The  bearing  of  a  mineral  outcrop  is  its  strike. 

BEATING  AWAY.     To  cut  down  or  stope  a  mineral  body. 

BED.  A  stratified  rock  formation.  Used  in  some  mineral  districts  to 
mean  veins  or  lodes  lying  horizontally,  or  approximately  so. 

BED-ROCK.  The  solid  rock  as  differentiated  from  loose  or  surface  rock. 
The  ledge. 

BELLS.  Signals  for  lowering  and  hoisting  the  bucket,  skip  or  cage  in  a 
shaft  are  usually  given  by  bells,  the  number  of  strokes  indicating  the  nature 
of  the  load,  the  place  for  landing,  etc. 

BIT.  A  steel  drill.  A  short  hollow  cylinder  of  soft  steel,  used  in  dia- 
mond drilling.  The  diamonds  are  set  around  the  inner  and  Outer  edges  of  the 
bottom  of  the  hit  and  cut  away  the  most  refractory  rocks  when  the  bit  is  ro- 
tated. 

BLACK  COPPER.  Copper  partly  smelt^'d,  but  contahiing  impurities 
requiring  refining. 

BLACK  JACK.     Zinc  blrnde. 

BLAST.  To  explode  dynamite  or  black  powder.  Air  forced  into  a  fur- 
nace to  aid  in  reducing  the  ore  charge. 

BLASTED.  A  miner  that  has  been  blasted  is  one  who  has  been  injured 
by  the  explosion  of  a  charge  of  dynamite  or  gunpowder. 

BLASTING.  The  breaking  of  rock  by  means  of  high  explosives  inserted 
in  holes  bored  in  the  rock  for  the  purpose. 

BLENDE.     Zinc  blende. 

BLIND  DRIFT.  A  drift  connected  with  the  other  workings  of  the  nune 
at  one  end  only.     A  cul  de  sac. 

BLIND  LODE.     A  lode  that  does  not  come  to  surface. 
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BUlfD  SHAFT.     A  shaft  not  comiag  to  surface.     A  winze. 

BLISTER  COPPER.    Copper  of  96%  to  09%  pure. 

BLOCKHOLE.     A  hole  for  explosives  drilled  in  a  mass  of  ore  or  rock  al- 
rpady  broken  from  the  vein,  but  too  large  to  handle. 

BLOCKIIfG  OUT.    To  open  the  ore  in  a  mine  so  that  it  can  be  won 
merely  by  stoping. 

BLOSSOM.     An  outcrop  of  an  ore  body  altered  by  woat  hiring. 

BLOWER.     A  fan  used  to  force  air  into  a  mine. 

BLOWING  IN.  A  furnace  or  smelter  is  blown  in  when  charged  and  thr 
process  of  ore  reduction  begun  by  fire. 

BOILING  SHAFT.  A  sand-shaft  in  which  quicksand  and  water  boil  up 
from  the  bottom. 

BONNET.    The  cover  or  roof  of  a  cage. 

BORE  HOLE.     A  drill  hole  bored  for  test  purposes. 

BORT.  A  form  of  crystallized  carbon  between  the  diamond  and  the 
black  diamond. 

BORTZ.     Bort. 

BOTTOMS.  Impure  copper  formed  below  the  matte,  in  matting  copper 
ores. 

BOULDERS.  Detached  masses  of  rock,  rounded  by  attrition,  usually 
found  at  or  near  the  surface,  in  alluvial  deposits  lying  above  stratified  rocks. 

BOX  CANON.     A  canyon  closed  at  one  end. 

BRANCH.    A  vein  branching  off  from  the  main  ore  bod\'. 

BRATTICE.  A  screen  for  the  regulation  of  air  currents  in  a  mine 
oj»f»ning. 

BREAST.     The  face  or  working  end  of  a  drift,  stopo  or  adit. 

BRECCIA.  A  conglomerate  rock,  in  which  angular  fragments  of  rock 
are  cemented  together. 

BRECCIATED.  A  rock  stratum  made  up  of  sharply  broken  fragments, 
partially  or  wholly  cemented  together. 

BROKEN.  A  vein  is  broken  when  lacking  clearly  defined  walls  or 
characteristics  of  regularity. 

BROKEN  GROUND.  Rock  strata  where  the  walls  are  poorly  do- 
fined  and  the  general  formation  unsettled. 

BROOD.  Cornish  for  waste  ore,  such  as  mundic  or  zinc  blende,  where 
found  in  connection  with  copper  ores. 

BUCKET.  A  kibble.  An  iron  or  steel  bucket  used  for  hoisting  in 
a  min".  In  a  vertical  shaft  a  bucket  swings  free  in  ascending  and  descending, 
but  in  an  incline  shaft  the  bucket  runs  on  a  skidway  of  plank  or  timbers, 
or  else  rides  a  trolley  cable. 

BUDDLE.  A  conical  table  on  which  ore  is  dressed.  Machine  and 
name  both  growing  obsolete. 

BULKHEAD.  A  wooden  or  masonry  partition  walling  Off  a  mine 
opening. 

BULLION.  Refined  gold  or  silver  before  coining.  Sometimes  errone- 
ously applied  to  copper. 
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BULLION  BARS.  Unrefined  gold  and  silver  secured  by  melting  the 
precious  metals  precipitated  to  the  bottom  of  the  tank  in  the  electrolytic 
refining  of  argentiferous  and  auriferous  copper  anodes. 

BUNCH.    A  pocket  exceptionally  rich  in  mineral. 

BUNCHY.  An  ore  body  given  to  considerable  variations  in  width  or 
values,  or  both. 

BURDEN.    Overburden. 

BURROW.    See  rock  burrow. 

CABLB.  The  steel  wire  rope  used  in  shafts  for  hoisting  buckets, 
skips  or  cages. 

CAGB.  An  elevator  used  in  vertical  shafts  for  hoisting  mineral  and 
for  lowering  men,  timber,  etc. 

CAKES.     Copper  cast  in  cakes. 

CALCAREOUS.    Of  a  limey  nature. 

CALCINE.  To  drive  ofiP  sulphur  or  other  volatile  constituents  of  an 
ore  by  heating. 

CALCITE.    Crystals  of  calcium  carbonate. 

CAM.  A  curved  tooth,  fixed  on  a  shaft,  for  lifting  the  pistons  of  gravity 
stamps. 

CAMP.    A  mining  town. 

CANON,    (pronounced  canyon).    A  deep  gorge  with  precipitous  walls. 

CANYON.    A  canon. 

CAP.  The  top  piece  of  a  framed  set  of  mine  timbers:  copper  caps 
containing  fulminate  of  mercury,  used  to  explode  dynamite  in  blasting  rock. 
The  fuse  is  cut  to  proper  length,  one  end  placed  in  the  cap,  and  the  c^  in- 
serted in  a  pasty  dynamite  cartridge.  The  free  end  of  the  fuse  is  fired,  and 
the  explosion  follows  quickly  or  tardily,  as  the  fuse  is  cut  long  or  short. 

CAPPING.  The  rock  or  other  ground  overlying  the  mineral  body  of 
a  mine. 

CAP-ROCK.    Coping. 

CAPTAIN.  A  man  in  charge  of  mining  work  is  termed  a  ci^tain.  The 
mining  captain  is  the  executive  officer  underground. 

CARBONACEOUS.     Of  a  coal-like  nature. 

CARBONATE.  An  ore  of  any  metal  or  metals  with  which  carbon  and 
oxygen  are  chemically  united. 

CARBONIFEROUS.  Rocks  of  the  geological  ages  usually  associated 
with  coal  measures. 

CARGA.    A  Mexican  weight  equalling  300  pounds  avoirdupois. 

CARTRIDGE.  Dynamite  put  up  in  cylindrical  cases  of  oiled  paper  to 
fit  the  holes  bored  by  the  drills. 

CASING.  The  wooden  lining  of  a  shaft;  an  iron  pipe  put  down  outside 
of  a  diamond  drill  hole  when  passing  through  soft  or  broken  ground,  to 
prevent  the  hole  becoming  clogged  by  matter  intruding  from  outside. 

CASTING  COPPER'.  Refined  copper  better  suited  for  casting  mVi 
various  forms  than  for  drawing  into  wires  or  rolling  into  sheets. 
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CAVE.  A  natural  opening  or  "vug"  in  a  rock  formation;  the  partial 
or  complete  falling-in  of  a  mine. 

CAVING  SYSTEM.  A  plan  of  mining,  by  which  the  worked  out  upper 
levels  and  surface  are  allowed  to  subside  gradually  as  the  mine  workings  are 
deepened. 

CEMENT  COPPER.  The  impure  metal  obtained  from  ores  by  leaching 
processes. 

CERRO.    Spanish  for  a  hill  showing  rock  outcrops. 

CHAMBER.    A  large  stope. 

CHAPEAU  DE  FER.     French  for  gossan  or  iron  hat. 

CHARGE.  The  amount  of  ore,  flux  and  fuel  required  for  one  filling 
of  a  furnace. 

CHIMNEY.    An  ore.  chute. 

CHERT.    A  coarse  flint  containing  calcium. 

CHILEAN  MILL.    An  arastra. 

CHILE  BARS.  Bars  of  Chilean  blister  copper,  weighing  about  200 
pounds  each. 

CHLORIDE.  The  ore  of  any  metal  or  metab  united  chemically  with 
chlorine. 

CHURN  DRILL.  A  driU  having  a  churning  motion,  used  for  boring 
test-holes,  or  wells. 

CHUTE.  A  section  of  a  lode  or  vein  differing  by  being  much  richer 
or  leaner  than  the  average. 

CLACK.    A  pump  valve. 

CLAIM.  Public  land  staked  off  and  claimed  by  a  prospector  or  miner. 
Sixe  of  claims  varies  in  different  countries. 

CLAY  COURSE.     A    seam  of  clay  between  vein  and  wall. 

CLAY  SLATE.     An  argillaceous  slate. 

CLEAN-UP.  The  cleaning  up  of  accumulated  ore  or  metal  in  a  mill 
or  smelter. 

CLEAVAGE.  The  parting  of  rock  along  more  or  less  regular  lines  of 
least  resistance. 

COARSE  JIGS.  The  jigs  used  to  handle  the  heavier  grades  of  ore  or 
metal. 

COARSE  METAL.     Matte  resulting  from  the  first  smelting. 

COBBING.     Breaking  masses  of  ore  into  lumps  by  hand  hammers. 

COLLAR.     The  top  of  a  shaft — the  surface  timbering  of  a  shaft. 

COMPANY  ACCOUNT.  Miners  and  other  underground  employes  work- 
ing on  fixed  wages  per  shift  or  month  are  usually  called  "  company  'count 
men  "  to  distinguish  them  from  miners  working  on  contract. 

COMPARTMENT.  Mining  shafts  are  usually  divided  into  two  or  more 
compartments,  separated  by  framed  timbers  and  planking. 

CONCENTRATES.  The  concentrated  ore  or  metal,  after  elimination 
of  gangue  rock. 

CONCENTRATION.  The  process  of  separating  native  metal  or  ore 
from  its  gangue  of  worthless  rock. 
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CONCENTRATING  TABLES.     Concentrators. 

CONCENTRATOR.  A  plant  where  ores  are  concentrated;  a  jig.  A 
machine  for  separating  ore  or  metal  from  gangue-rock,  the  process  usually 
employing  a  rocking  or  oscillating  motion,  aided  by  jets  of  water,  whereby  the 
worthier  gangue  ia  dri\en  off  and' the  heavier  mineral  retained  by  specific 
gravity. 

CONDUCTIVITY.  Electrical  conductivity  Is  measured  by  the  resistance 
offered  to  the  passage  of  an  electrical  current. 

CONGLOMERATE.  A  pudding-stone  rock  formed  by  deposition  of  rock 
particles  on  old  sea-beds,  afterward  covered  by  other  rock  strata. 

CONSTRUCTION  ACCOUNT.  Many  of  the  Lake  Superior  copper  mines 
summarize  their  finances  so  that  the  cost  of  o{>eration  is  divided  into  two 
classes,  one  being  for  general  working  expenses  and  the  other  for  construction 
account.  The  latter  includes  new  buildings  and  machinery  on  surface, 
and  frequently  new  mine  openings.  In  effect  the  construction  account 
of  a  mine  is  like  the  stock  account  of  a  merchandise  firm,  and  sometimes, 
like  charity,  "covers  a  multitude  of  sins." 

CONTACT  VEIN.  A  min(»ral  body  found  between  two  unlike  rock 
strata. 

CONTOUR.     The  outline  or  configuration  of  any  given  tract. 

CONTRACT.  Many  miners  work  on  contract,  agreeing  to  sink,  drift 
or  stope  at  a  fixed  price  per  running  foot,  or  per  fathom.  These  are  known 
as  contract-miners,  and  are  usually  the  more  skilled  workmen. 

COPPER  ORE.  See  detailed  descriptions  of  copper  ores  and  copper- 
bearing  minerals  in  chapt<»r  on  chemistr\'  and  mineralogy. 

CORE.     A  drill  core. 

CORNISH  PUMP.  A  form  of  mine  pump  actuated  by  long  rods  reaching 
from  surface  down  the  shafts. 

CORNISH  STAMP.  A  gravity  stamp,  in  which  the  heads  are  raised  by 
cams  and  dropped  by  gravity. 

COST  BOOK  SYSTEM.  A  plan  of  mine  operation,  used  in  Cornwall 
only,  by  which  shares  are  subject  to  unlimited  assessment.  A  sort  of  un- 
limited partnership. 

COSTEANING.  Developing.  Proving  an  ore  body  by  trenching  across 
its  outcrop  at  approximately  a  right  angle. 

COUNTERBALANCE.  Hoisting  plants  are  usually  worked  in  counter- 
balance for  doej)  shafts.  The  weight  of  the  descending  cage  or  skip  is  used 
to  partially  offset  the  weight  of  the  cage  or  skip  ascending. 

COUNTER  VEIN.  A  cross  vein,  running  at  approximately  right  angles 
to  the  main  ore  body. 

COUNTRY  ROCK.     The  predominant  rock  form  of  the  district. 

COURSE.    The  direction  or  strike  of  a  mineral  body. 

CRAB.     A  hand  winch. 

CREEPING.  The  movement  caused  in  mines  by  the  pressure  of  super- 
incumbent and  adjacent  rock  masses. 

CROPPIKGS.        Outcrops. 
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CROSS  COURSE.     An  intersecting  vein. 

CROSSCUT.  An  opening  similar  to  a  drift,  except  that  the  crosscut 
is  sent  at  approximately  right  angles  to  the  formation,  while  a  drift  follows 
the  trend  of  the  lode  or  vein. 

CRUCIBLE.  A  vessel  of  refractory  material,  used  to  contain  ores  and 
metals  for  assaying  or  smelting. 

CRUSHER.     A  rock-crusher. 

CRYSTALLIZED.     Having  plainly  defined  (O'stals. 

CRYSTALS.  Geometrical  forms,  with  plane  faces,  of  infinite  variety, 
aseumed  by  the  majority  of  minerals. 

CUPOLA.     A  furnace  in  a  smelter. 

CUPRIFEROUS.     Copper-bearing. 

CUrmiG  DOWN,  when  a  shaft  is  enlarged,  work  begins  at  the  top, 
and  the  work  of  enlargement  is  called  cutting  down. 

CWT.     A  hundredweight,  of  112  pounds  avoirdupois. 

DAM.     A  masonry  barrier,  built  underground,  to  hold  back  water. 

DATUM  LEVEL.  The  level  (usually  sea-level  or  mean  level  of  nearest 
ooDsidcrable  body  of  water)  from  which  altitudes  are  measured  in  sur\'eys. 

DEAD  ROASTING.  Sulphide  ores  are  dead  roasted  when  all  the  sulphur 
poeisible  to  drive  off  by  roasting  has  been  eliminated. 

DEAD  WORK.  The  opening  of  new  shafts,  drifts  and  winzes,  pre- 
liminary to  the  stoping  of  the  mineral  bodies. 

DEBRIS.     Broken  down  rock  material. 

DECOMPOSED.     Rock  or  ore  broken  down  by  elemental  action. 

DECREPITATE.  To  break  into  fragments  with  violence,  under  the 
blow-pipe  or  great  heat. 

DENUDATION.  The  uncovering  of  rock  strata  by  the  weathering  of 
wind  or  water,  or  both. 

DEPOSIT.     A  term,  loosely  used,  meaning  a  mineral  body. 

DERRICK.  A  mast,  freely  rotatable,  carrying  a  boom  or  yard-ann, 
at  the  end  of  which  is  a  sheave  wheel.  Used  in  mining  mainly  for  open  pit 
work. 

DESSICATION.     The  drying  out  of  water  for  any  given  substance. 

DETRITUS.     Debris.     Broken  dowTi  rock. 

DEVELOPMENT  WORK.     Dead  work. 

DIAMOND  DRILL.  A  machine  for  boring  holes  in  rocks,  taking  its 
name  from  the  black  diamonds  or  bortz  used  to  form  cutting  edges  on  the 
inner  and  outer  edges  of  the  hollow  cylindrical  bit. 

DIE.  The  iron  block  in  the  mortar,  on  which  the  ore  is  fed  for  crushing 
under  the  stamp. 

DIORITE.     Greenstone.     A  crj-stalline  spathic  hornblende. 

DIP.  The  angle  at  which  a  lode  or  vein  descends  from  the  earth's 
fi^urface. 

DIP  COMPASS.  A  compafls  having  the  needle  fixed  to  swing  in  a 
vertical  plane. 

DIRT.     Frequently  used  to  describe  the  ore  broken  und,?rground. 
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DISSEMINATED  ORE.  Ore  found  scattered  through  a  gangue  of 
valueless  rock. 

DISTURBED.  An  ore  body  is  disturbed  when  lacking  defined  walls 
and  settled  character. 

DOLLY.    A  crude  prospecting  stamp,  set  on  a  spring  pole. 

DOLOMITE.  Magnesian  limestone;  carbonate  of  calcium  and  mag- 
nesium. 

DONKEY  HOIST.  A  small  auxiliary  hoisting  engine,  usually,  operated 
underground  and  actuated  by  compressed  air;  or  else  used  for  preliminary' 
work  at  new  shafts  or  exploring  pits. 

DOWNCAST.    A  shaft  having  a  downward  air  current. 

DRAFTAGE.  An  arbitrary  allowance  claimed  by  English  smelters  to 
cover  loss  of  weight  in  transport. 

DRESSING.    Separating  ore  from  gangue  rock  by  hand  or  machinery. 

DRESSING  FLOOR.  A  floor  or  dirt  surface  where  ore  is  dreflsed  by 
cobbing  and  other  hand  work. 

DRIFT.  A  horizontal  opening  in  a  mine,  following  the  direction  of 
the  lode  or  vein;  loose  alluvial  matter,  such  as  sand,  pebbles  and  boulders: 

DRIFT  COPPER.  Native  copper  found  in  alluvium  far  from  its  original 
rock  matrice,  whence  carried  by  glaciers. 

DRIFTING.    Opening  drifts.    Driving. 

DRILL.  A  steel  bar  for  boring  in  rock,  having  a  single  sharp  cutting 
face,  or  two  cutting  faces  crossed  at  right  angles. 

DRILL-CORE.  As  the  bit  of  a  diamond  drill  is  hollow,  solid,  cylindrical 
cores  of  rock  are  cut  by  its  operation.  These  are  raised  to  surface  and  form 
a  valuable  permanent  record  of  the  strata  through  which  the  drill  has  passed. 

DRILL  HOLE.    A  hole  bored  by  a  drill. 

DRIVING.    Drifting. 

DROP  SHAFT.  A  shaft,  usually  of  heavy  framing,  sunk  by  weight, 
through  sand  or  similar  material. 

DRUM.    The  cylinder  of  a  hobting  engine,  around  which  the  cable  winds: 

DRUSE.    A  vug. 

DUCTILE.  That  which  is  capable  of  being  extended  in  length  l^  ten- 
sion. 

DUCTILITY.  The  capacity  of  a  metal  to  elongate,  when  under  pull 
from  the  ends,  without  cracking  or  breaking. 

DUMP.  A  place  for  dumping  rock  taken  from  a  mine.  An  ore-dump 
contains  good  mineral,  and  a  waste-dump  the  worthless  rock  hoisted  from 
underground. 

DYKE.  A  fissure  in  the  rock  formation,  usually  transverse,  filled 
with  igneous  matter.  When  mineralized,  dykes  are  called  cross  or  counter 
veins. 

DYNAMITE.  Nitro-glyoerine  absorbed  by  wood  pulp,  infusorial  earth, 
or  some  similar  article  to  render  it  safer  in  use. 

EISENER  HUT.     German  for  Iron  Hat  or  Gossan. 

ELECTRIC  DRILL.    A  power  drill  operated  by  an  electric  current. 
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ELECTROLYTE.    The  solution   in   which  electrolytic  separation    of  * 
metals  is  carried  on. 

ELfeCTROLTSIS.  The  separation  and  redeposition  of  metals  by  elec- 
trolytic action. 

ELECTROLYTIC.  Term  implied  to  copper  means  copper  gained  from 
impure  metal  by  electrical  decomposition  and  redeposition,  whereby  the 
copper  is  taken  from  an  impure  bar  and  redeposited  in  a  pure  form 
at  the  opposite  pole  of  the  battety,  while  other  metals  are  precipitated  to 
the  bottom  of  the  tank  in  which  this  work  is  done. 

ELVAH.  Combh  name  for  the  dyke  rocks  of  Cornwall,  usually  green- 
stone or  porphyry. 

EROSION.  The  wearing  away  of  surface  masses  of  rock  and  soil  by 
the  elements  and  by  glacial  action. 

ERUPTIVE.  Rock  matter  supposed  to  have  been  deposited  in  molten 
form  by  volcanic  action. 

ESCARPMENT.    A  rock  wail,  nearly  or  quite  vertical. 

EXFOLIATION.  The  separation  of  thin  leaf-like  layers  from  the  main 
body. 

EXPLODERS.    Fulminating  caps. 

FACE.  The  breast  of  a  drift.  A  face  of  ore  is  the  ore  shown  at  the 
working  end  of  a  drift  or  stope. 

FAHLBAND.  A  banded  crystalline  rock,  carr>nng  finely  disseminated 
sulphide  ores. 

FALL  OF  GROUND.     Rock  falling  from  the  roof  into  a  mine  opening. 

FALSE  SET.     A  temporar>'  set  of  timber. 

FAN.     A  device  used  to  force  air  into  a  mine. 

FATHOM.     Six  feet.     In  stoping,  a  fathom  Is  a  cube  of  six  feet. 

FAULT.     Dislocation  of  a  rock  stratum  by  which  continuity  is  lost. 

FEE.     The  ownership  of  land  in  fee-simple. 

FEE-OWNER.    The  owner  of  land  in  fee-simple. 

FEEDER.    A  branch  ore  vein. 

FERRUGINOUS.    Carrying  iron. 

FILLING.  Allowing  a  mine  to  fill  with  water.  Occupying  old  stopes 
or  chambere  with  waste  rock. 

FINES.     The  finer  ores  or  metals  saved  in  concentrating  processes. 

FINISHER  JIGS.  The  jigs  used  to  save  the  fine  ores  or  metals  in  a 
concentrator  or  stampmill. 

FIRE.     The  miner's  warning  cr>'  when  a  blast  is  to  be  set  off,  b  "  fire." 

FISSILE.    That  which  may  be  easily  split. 

FISSURE.  Rock  matter  foreign  in  nature  to  the  walls  on  either  side — 
evidently  deposited  at  a  later  date  geologically,  in  a  crack  in  the  original 
rock. 

FISSURE  VEIN.  A  fissure,  containing  ore,  usually  disseminated  in  a 
worthless  gangue  differing  in  nature  from  the  country  rock  in  which  the 
fiflsure  occurs. 

FLAKE  COPPER.     Very  fine  scales  of  native  copper. 
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FLEET-GEAR.  A  compensating  device  for  taking  up  slack  and  paying 
out  rope  where  a  hoisting  system  is  worked  in  counterbalance.  Several 
turns  of  the  cable  are  taken  around  each  drum  of  the  hoist,  and  the  biglit 
of  the  cable  is  carried  to  the  rear  and  around  a  large  sheave-wheel  lying 
horizontally  and  traveling  on  trunnions,  allowing  the  taking  up  or  paying 
out  of  the  cable. 

FLOAT  COPPER.     Drift  copper. 

FLOOR.  The  floor  of  a  drift  or  other  horizontal  mine  opening;  thi* 
underlying  rock  stratum. 

FLOUR  COPPER.  Vcr>'  fine  nativ(»  copper  that  floats  on  water  and 
is  very  difficult  to  save  in  milling. 

FLUCCAN.  A  seam  of  clay,  Touud  in  ore  bodies,  or,  more  frequently, 
between  the  ore  and  walls  of  countr}'  rock. 

FLUKAN.     Fluccan. 

FLUME.     A  launder  or  pipe  line  for  carrying  water. 

FLUX.  Any  mineral  or  ore  used  in  the  furnace  to  aid  in  fusing  the 
gangue  rock  and  worthless  elements,  which  combine  with  the  flux  to  form 
slag. 

FOLIATED.     Having  a  laminated  structun^ 

FOOT.     The  fool-wall. 

FOOT-WALL.  The  foot.  The  stratum  of  rock  underlying  an  inclined 
mineral  lode  or  vein. 

FORKING.     Pumping  water  from  a  mine. 

FORICATION.  A  term  used  to  imply  the  general  geological  conditions 
of  a  given  district. 

FOSSICKING.  Extracting  metal  or  ore  from  old  mines  or  waste  bur- 
rows. 

FRACTURE.     A  break. 

FREE.  A  metal  is  free  when  virgin  or  native,  and  not  combined  chem- 
ically with  any  other  element. 

FREE-MILLING.  A  metal  or  ore  that  is  readily  separated  from  its 
accompanying  rock  by  mechanical  means. 

FRIABLE.     Easily  crushed  to  a  powder. 

FURNACE.     An  oven  for  the  smelting  of  ore. 

FUSE.  A  cotton  cord  with  a  gunpowder  core,  so  made  as  to  cany 
fire  to  an  explosive  placed  for  use. 

FUSIBLE.     That  which  can  be  melted. 

FUSION.     Melting.     Alloying  metals  while  liquid,  through  heat. 

GABBRO.     A  rock  composed  mainly  of  plagioclase  feldspar. 

GAD.     A  small  wedge  or  chisel. 

GALLERY.     A  drift. 

GANGUE.  The  particles  of  foreign  rock  matter  adhering  to  diB8ein> 
inated  ores  or  native  metal;  the  gangue  rock  is  mechanically  and  not  chem- 
ically united  vAih  the  ore  or  metal. 

GASH  VEIN.  A  shallow  fissure  vein,  usually  wide  at  surface  and 
rapidly   narrowing   to  extinction. 
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6E0DE.     A  hollow  nodule  of  rock. 

GEOLOGY.     The  science  of  the  earth. 

GIANT  POWDER.     Dynamite. 

GLACIATION.     The  erosive  effect  produced  by  glaciers. 

GLANCE.     Any  metallic  sulphide  showing  a  bright,  shining  surface. 

G.  M.  B.  "  Good  Merchantablp  Brands  " — an  English  grade  of  refined 
copper. 

GNEISS.     A  banded,  slaty  granite. 

GOB.     Mud  above  a  mine.     Refuse  in  worked-out  openings. 

GOPHERING.  Prospecting  work  confined  to  digging  shallow  pits  or 
starting  adits.  Term  used  from  similarity  of  this  work  to  the  crooked  little 
holes  dug  in  the  soil  by  gophers. 

GOSSAN.  Iron  Hat.  A  rock  capping,  usually  quartzose,  showing 
reddish-brown  iron  stains,  from  decomposed  iron  pyrites.  Frequently 
found  overlying  sulphide  ores  of  copper. 

GRADE.  The  percentage  or  vaJue,  when  applied  to  ore  bodies  and 
partly  refined  metals. 

GRANITE.  A  dense,  granular  rock,  composed  of  varying  aggregates 
of  quartz,  feldspar  and  mica. 

GRANULATED.     In  the  form  of  grains. 

GRASS  ROOTS.     At  surface. 

GRAVITY  STAMP.  A  stamp,  usually  set  in  batteries  of  five,  in  which 
the  piston  is  raised  by  a  cam,  the  stamp  crushing  the  charge  in  the  mortar 
by  its  weight  when  allowed  to  fall. 

GREENSTONE.     Diorite,  or  gabbro. 

GRIZZLY.  A  grating  of  heavy  iron  or  steel  bars,  through  which  tho 
smaller  pieces  of  rock  or  ore  fall. 

GROSS  TON.     A  long  ton  of  2,240  pounds  avoirdupois. 

GROUNDSILL.*  The  bed-piece  of  a  set  of  mine  timbers. 

GUIDES.  Perpendicular  wooden  stringers  for  guiding  cages  in  ver- 
tical shafts. 

GUT.     To  rob. 

HADE.  (American).  Dip  of  a  vein  from  the  zenith.  (English). 
X)ip  of  a  vein  from  the  horizon.     Take  your  choice. 

HALVAN.     Cornish  for  refiiso  copper  ore. 

HANGING.  The  hanging-wall;  the  stratum  of  rock  o\erlying  an  in- 
^'lined  mineral  lode  or  vein. 

HARDHEAD.  A  lump  of  partly  smelted  ore,  carrA-ing  high  percent ap-s 
<r^{  refractor}'  elements,  such  as  iron,  antimony  and  arsenic. 

HAT.     The  capping  of  a  mineral  body. 

HAULAGE  PLANT.  A  mechanical  installation  for  the  undergroiincl 
tramming  of  rock,  operated  by  ropes,  compressed  air  or  electricity. 

HEAD.     Water  pressure. 

HEADGEAR.  A  building,  or  framework,  fitted  with  sheaves,  over 
t-be  mouth  of  a  shaft. 
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HEAP-ROASTING.  Burning  the  sulphur  out  of  ores  piled  in  heaps 
with  a  small  amount  of  wood  or  other  fuel. 

HEAVE.  A  fault.  The  rolling  out  of  line  of  dip  by  a  lode  in  "*^^«'Tg 
depth. 

HEAVniG.     Rolling. 

HECTARE.     A  metric  measure  equalling  2.471  acres. 

HOIST.  An  engine  for  hoisting,  the  rope,  as  raised,  being  coiled  around 
a  drum. 

HOISTER.    A  hoUt. 

HOLE.  Any  opening  in  the  ground.  More  especially  a  hole  drilled 
for  explosi\'es. 

HOLING  THROUGH.  A  drift  or  other  mine  opening  ia  holed  through 
when  a  connection  is  made  between  two  separate  ends  working  toward  each 
other. 

HORIZON.  The  sky-line,  commonly  used  in  the  sense  of  absolutely 
flat,  as  sho\Mi  by  a  spirit  level.  Geologically,  all  rock  strata  of  the  same 
geological  period. 

HORSE.  An  intrusion  of  country  rock  into  a  mineral  body.  Sometimes 
synonymous  with  dyke. 

HORSE- WHIM.     A  windlass  operated  by  horse-power. 

HUEL.     Cornish  for  mine.     Commonly  spelled  wheal. 

HUNGRY.     Nearly  or  quite  barren  of  mineral  value. 

HUNTINGTON  MILL.     An  improved  Chilean  mill. 

HYDRATED.     Containing  water  of  cr>'stallization. 

HYDRO-METALLURGY.    The  reduction  of  ores  by  wet  processes. 

HYDROUS.     Containing  water. 

IGNEOUS.     Rocks  of  volcanic  origin. 

IMPREGNATED.  Containing  ore.  Properly  used  in  referring  to  coun- 
try' rock  carrA'ing  mineral  similar  to  that  in  the  vein.  * 

IN  PLACE.     Rook  matter  in  the  pasition  where  deposited  by  nature. 

IN  SITU.     In  place. 

INCH.     See  Miner's  Inch. 

INCLINATION.  The  dip  of  a  vein  from  the  horizon  measured  in  de- 
grees. 

INCLINE  SHAFT.  A  shaft  sunk  at  any  angle  with  the  horison  under 
9()°. 

INCRUSTATION.     A  solidified  coating,  usually  crystallized. 

INFILTRATION.  The  deposition  of  mineral  matter  from  percolating 
water. 

INGOT.  A  mass  of  metal  cast  in  a  peculiarly  formed  mold;  applifnl 
only  to  gold,  silver  or  copper.     Iron  is  cast  in  pigs. 

INTAKE.     The  opening  for  water  to  enter  a  pipe  or  flume. 

IRIDESCENT.     Showing  the  colors  of  the  rainbow. 

IRON  HAT,     Go«*an. 

JIG.     A  machint*  for  concentrating  ore  or  mineral  by  means  of  oscillatory 
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or  vibratory  motion,  aided  by  jets  of  water,  separation  of  the  ore  from  it* 
gangue  being  effected  by  the  greater  specific  gravity  of  the  former. 

JIGGER.     A  crude  jig. 

JIGGING.    Concentrating  ore  by  the  use  of  a  jig. 

JUMPER.     A  chum  drill. 

JUNCTION.     The  uniting  point. 

KEWEENAW  AN.  Pertaining  to  or  of  the  Keweenaw  formation,  in 
which  the  Lake  Superior  copper  mines  are  opened. 

KIBBLE.     A  bucket  used  for  hoisting  material  in  a  shaft. 

KILLAS.     Clay  slate  or  shale. 

KILOGRAM.     A  metric  weight  of  2.2046  pounds. 

KILOMETER.     A  measure  of  distance  equalling  0.621376  miles. 

KINDLYi  Appearance  of  rock  carrying  or  promising  to  carry  good 
mineral  values. 

LADDER  ROAD.     A  ladder  way. 

LADDERWAY.  The  series  of  ladders  giving  ingress  and  egress  to  a 
niine  shaft;   the  compartment  in  which  the  ladders  are. 

LAGGING.  Timber,  usually  of  small  diameter,  placed  over  the  cap- 
timbers  of  incline  shafts  and  drifts,  to  prevent  damage  from  falling  rock. 

LAMINAE.    Thin  plates. 

LANDER.  The  man  at  the  mouth  of  the  shaft,  who  receives  signals 
from  below,  and  attends  to  the  unloading  of  rock  sent  up  in  buckets,  skips 
or  cages. 

LAUNDER.  A  wooden  flume  or  sluice,  used  to  convey  water,  or  tail- 
^^  held  in  solution  in  water. 

LAVA.     Rock  formed  by  flows  from  volcanoes. 

LEACH.     To  di3.solve  minerals  from  ore  by  water. 

LEACHING.     Lixiviating  ores. 

LEAD  (leed).     A  mineral  body. 

LEDGE.     The  solid  rock  where  encountered  at  or  nearest  surface. 

LEG-PIECE.     An  upright  timber  supporting  the  cap  of  a  timber  set. 

LEGS.     The  side  pieces  of  a  set  of  timber. 

LENSE.     An  ore  body  of  lenticular  form. 

LENTICULAR.     Having  the  shape  of  a  double  convex  lense. 

LEVEL.  A  horizontal  opening  in  a  mine.  Levels  are  commonly  opened 
at  stated  inter^•als  as  depth  is  gained — usually  at  100  feet  in  modem  mining 
practice.  The  word  "level"  is  frequently  used  interchangeably  with  the 
word  drift,  but  b  more  comprehensive.  Both  drifts  and  crosscuts  may  be 
opened  on  a  level,  but  a  crosscut  is  not  a  level. 

LIGNEOUS.     Of  a  woody  nature. 

LIMESTONE.    Calcium  carbonate. 

LIXIVIATION.    The  process  of  leaching  out  mineral  values  from  ores. 
LODE.     A  stratified  rock  bed  carrying  mineral  values. 
LONG  TON.    A  gross  ton  of  2,240  pounds  avordupois. 
MAGMA.     Gangue.     Rock  material  carrying  ores. 
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ICALLEABLE.  Capable  of  changing  form,  without  breakiiig,  under  a 
hammer. 

HAN-CAR.  A  skip-tnick  having  tiers  of  circus  seats,  used  for  carn,'ing 
1  Miners  to  and  from  work  in  mines  operating  inclined  shafts. 

HAN-ENGINE.  An  appliance  for  raising  and  lowering  miners  in  deep 
i  icline  shafts.  Consists  essentially  of  two  long  beams,  worked  in  counter- 
l»al:incc  and  having  platforms  at  stated  inter\'aLs. 

liASS.     A  solid  chunk  of  native  metal. 

MASSIVE.     Rock  without  defined  lines  of  cleavage. 

liATRICE.  The  rock  surrounding  an  imbedded  object,  such  as  a  nuggft 
uv  mass  of  native  copper. 

MATRIX.     Mutrice. 

MATTE.  Regulus.  A  product  between  copper  ore  and  blister  copper, 
\  arj'ing  greatly  in  the  percentage  of  metal  contained.  Is  obtained  by  roasting 
(Hit  more  or  less  sulphur  from  sulphide  copper  ores. 

MATTING.     The  process  of  converting  sulphide  ores  into  matte. 

MESA.     Spanish  for  a  tableland  or  plateau. 

MESH.     The  size  of  openings  in  a  screen. 

METALLIFEROUS.     Carrying  metal. 

METALLURGY.  Science  and  practice  of  reducing  metals  from  ores 
and  minerals. 

METAMORPHIC.  When  said  of  minerals  refers  to  a  rock  that  has 
undergone  structural  and  chemical  changes  after  its  original  formation. 

METRE.     A  linear  measure  equalling  39.37  inches. 

METRIC  TON.     A  weight  of  2204.6  pounds  avordupois. 

MILLING.  Dressing  ore  in  a  mill;  also  running  ore  in  a  mine  through 
a  winze  for  loading  into  tram-cars  or  wheelbarrows  on  a  lower  level  than  the 
one  where  broken. 

MILL  RUN.  A  test  of  the  mineral  contents  of  rock  or  ore  by  actual 
milling. 

MINE.  An  open  pit,  or  underground  opening  or  openings  from  which 
mineral  values  are  extracted. 

MINER.  In  strict  construction,  the  man  that  docs  the  drilling  and 
blasting  in  a  mine.     In  a  broader  sense,  all  men  working  underground. 

MINERAL.  Ore,  or  rock  containmg  metal.  In  the  Lake  Superior 
district  the  term  mineral  has  a  special  use,  being  employed  to  designate  thn 
native  copper,  with  its  adhering  gangue  of  amygdaloid  or  conglomerate  rock, 
as  it  comes  from  the  mill,  before  sending  to  the  smelter. 

MINERAL  BELT.  The  mineralized  territory  in  a  given  formation  or 
district. 

MINERAL  DE  COBRE.    Copper  noatte. 

MINERALOGY.     The  science  of  minerals. 

MINERAL  RIGHTS.  The  ownership  of  the  rights  to  mine  under  the 
surface  of  land.  Mineral  rights  are  sometimes  reserved  in  selling  the  sur- 
face of  land,  in  some  districts. 

MINER'S  INCH.     The  amount  of  water  that  will  flow  through  an  open- 
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ing  one  inch  square  under  a  six-inch  head,  which  is  2,274  cubic  feet  in  24 
hours,  or  04^  cubic  feet  per  hour,  equal  to  865  wine  gallons,  or  693  imperial 
gallons  hourly. 

MISSED  HOLE.  A  drill  hole,  chaiged  with  explosives  which  fail  to  be 
set  off  by  the  fulminating  cap. 

MOIL.  A  steei  bar,  like  a  drill,  except  that  it  is  sharpened  to  a  point 
instead  of  having  a  cutting  face. 

MOLDS.     Copper  cast  in  molds. 

MORAINE.  A  mass  of  boulders  and  detrital  material  marking  the 
limits  of  a  former  glacier. 

MORTAR.  An  assayer's  mortar  in  which  rock  or  ore  is  crushed  with 
a  pestle;  a  mortar  box. 

MORTAR  BOX.  The  iron  box  under  the  stamps,  into  which  ore  or  rock 
is   fed  for   cnishing. 

MUCKER.     A  trammer. 

MXJNDIC.     Py rite ;  sulphide  of  iron. 

NATIVE.     A  virgin  metal — not  an  ore. 

NON-CONFORMABLE.  Rock  strata  evidently  not  originally  associ- 
ated in  the  position  now  occupied. 

NUGGET.     A  lump  of  native  metal.    Term  usually  applied  to  gold. 

OPEN-CAST.  Working  a  mine  as  a  quarr\',  without  underground 
openings. 

OPEN  CUT.     A  mine  worked  open-cast. 

ORE.  A  chemical  union  of  one  or  more  metallic  elements  with  other 
elements,  usually  non-metallic,  of  which  oxygen,  carbon  and  sulphur  are  the 
most  frequent.  For  the  various  ores  of  copper,  see  chapter  on  chemistry 
and  mineralogy. 

ORE  CAR.     A  mine  car  for  carrying  ore  or  waste  rock. 

ORE  DUMP.     See  Dump. 

ORTHOCLOSE.  Silicate  of  potiissiiuu  and  aluminum.  An  acid  felil- 
spar. 

OUTCROP.  The  ledge  of  a  lode  or  vein  that  is  exposed  on  the  surfae«* 
of  the  earth. 

OUTLIER.  An  isolated  rock  or  group  of  rocks  lying  at  a  distanec  from 
the  main  body,  and  separated  therefrom,  on  the  surface  of  the  earth,  l)\-  a 
different  rock  formation. 

OUTPUT.     Product  ion . 

OVERBURDEN.     Sup<^rincnnilH'nt  material,  ii.sually  drift  or  alluviuiu. 

OVERHAND  STOPING.     Removing  ore  in  ascending  steps. 

OXIDATION.  Process  of  conversion  of  metals  or  ores  into  oxidrs  by 
weathering. 

OXIDE.     An  ore  of  any  metal  or  metals  cheniically  united  with  oxygen. 

OXIDIZED.  United  with  oxygen.  Many  minerals  and  most  metals 
oxidize  with  greater  or  less  rapidity  when  expo.s^'(l  to  air  or  water. 

PARE.     Cornish  for  a  gang  or  shift  of  miners. 

PARTING.     The  separation  of  two  or  more  metals  mechanically  ad- 
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mixed,  by  electrolysis,  cupellation,  use  of  acids  or  other  chemical  or  metal- 
lurgical processes. 

PASS.    A  winze. 

PATENTED.  A  mining  claim  is  patented  when  the  government  exe- 
cutes a  deed  or  patent  to  the  holder. 

PENTHOUSE.  A  shed-roof  erected  in  the  bottom  of  a  shaft,  when  sink- 
ing, to  protect  miners  from  accidental  fall  of  rock,  timber  or  tools  from  above. 

PENTICE.     An  erroneous  spelling  of  penthouse. 

PEROXIDE.  The  oxide  of  any  metal  containing  the  greatest  propor- 
tion of  oxygen. 

PERPENDICULAR  SHAFT.     A  shaft  simk  vertically. 

PERTENENCIA.  One  mineral  claim  in  Mexico;  area,  one  hectare, 
or  2,471  acres. 

PETERING.     Pinching. 

PETER  OUT.     To  pinch  out. 

PETROGRAPHY.    The  science  of  rocks. 

PHOSPHATE.  An  ore  of  any  metal  or  metals  with  which  phosphorous 
and  oxygen  are  chemically  united. 

PICK.     A  pick  ax. 

PICUL.     A  Chinese  weight  of  133^  pounds. 

PILLAR.  A  section  of  rock  or  ore  left  in  place  to  support  shafts  or 
roofs. 

PINCHING.     The  narrowing  of  a  vein. 

PINCHING  OUT.     The  narrowing  of  a  vein  to  extinction. 

PIT.     An  opening  in  the  earth's  surface,  usually  shallow. 

PITCH.  Synonymous  with  ''dip,"  but  occasionally  used  to  designate 
the  angle  of  decline  from  the  horizon  measured  along  the  strike  of  the  lode  or 
vein. 

PITCHING.     The  irregular  descent  of  a  vein. 

PLAIN.     A  flat,  champaign  countr>'. 

PLANT.  The  machinerj'  equipment  of  a  mine  or  reduction  works.  In 
general  use  the  term  includes  buildings  housing  machinery'. 

PLAT.  The  enlargement  of  a  shaft  at  a  level,  to  give  extra  space  for 
loading  and  unloading  the  cage,  skip  or  bucket. 

PLATEAU.  A  flat  table  land,  similar  to  a  prairie,  but  at  a  higher  ele- 
vation. 

PLUTONIAN.     Volcanic. 

PLUTONIC.  Rock  strata  of  volcanic  origin  overlaid  at  some  time  by 
later  beds. 

POCKET.  Underground,  an  ore  deposit,  usually  of  small  extent.  On 
surface,  a  bin  at  shaft  house  or  mill,  in  which  ore  is  stored. 

POCKETY.  Where  a  mineral  body  carries  values  very  irregularly,  in 
spots,  it  is  said  to  be  pockety. 

POLL-PICK.  A  tool  having  a  pick  on  one  end,  and  a  i>oll,  or  hanmier 
head,  on  the  other. 

POOD.     A  Russian  weight  of  36.112  pounds  avordupob. 
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^H  POPPET-HEAD,     Fmmework  over  a  Hhtift  for  a  sheftve-wheel. 

^B  POWER-DRILL.     A  machine  for  drilling  holes  in  rock,  actuated  by 

^m      eompreinat'd  mr,  ftteam  or  electricity, 

^K  PRILL,     Comish  for  selected  ore  secured  by  cobbing. 

^H  PRIMARY.     The  ofde$rt  nx'k  formationfi. 

^V  PROP.     A  heax-y  timber  placed  with  it£  foot  againat  the  floor  of  a  mine 

^1       opening  and  its  top  againsl  the  roof,  to  anpport  the  rock  above. 
^  PROSPECT.     To  seek  for  mineral:     a  new  mining  prop<*Hy  that  hn» 

not  yet  earned  the  right  to  be  called  a  mine, 

^PROSPECTIKG.     Exploratory  work  for  mineral,  on  property  where  no 
regular  mine  has  bnnn  ot>enrd. 
PROSPECTOR.     A  searcher  for  mineral. 
PROTOXIDE.     The  oxide  of  any  metal  containing  the  least  proportion 
|f  oxygen 
I        Ptn)DIWGST01fE.     A  coarse  conglomerate  showiDg  rounded  pebbles. 
PtJXLEY-STAlfD.     A  t^^mporary  tripod  or  other  light  frame  construc- 
tion, holding  a  pulley,  over  which  the  rope  used  in  hoisting  is  passed. 
PULP.     Wet,  concentrated  ores. 

I  PULVERIZE.     To  crush  to  a  powder. 

PYRRHOTITE.     Magnetic  iron  sulphide. 
PYRITE.     Iron  disulphide. 
PYRITES.     Sulphide  ores;   pyrite, 
PYROGNOSTICS,     Characteristics  of  a  mineral  under  the  blowpipe, 
QUARRY.     An  open  pit,  of  varying  size,  sometimes  several  ticrea  in 
area,  from  which  stone  or  ore  m  mined. 

QUARTER-SECTI0I7.     A  quarter  of  a  square  mile  of  land;  IGO  acres 
I  laid  out  in  a  parallelogram,  each  aide  of  which  is  one  half  mile  iit  length. 

^H  QUARTZ.     Silica,     Dioxide  of  silicon,  frequently  containing  traces  of 

^H      iron  and  other  minerab,  and  often  the  gangue  of  gold  and  other  metals. 
^H  QUARTZITE.     An  oxide  of  »iHcoa,  with  other  minerals  in  varying  quan- 

^H      titles,  partly  granular  and  partly  cr%'stalline  in  structure. 
^H  QUARTZOSE.     Rock  having  much  quartz  in  its  composition^ 

^W  RAGGIKG,     Cornish  for  rough  cobbing;  middle  sized   broken   lumps 

of  ore. 
^H  RAISE.     A  shaft  or  winze  that  is  being  opened  from  below.     Some- 

^H     tiroes  called  upraise  or  uprise. 

^H  RAKGE.     A  mineral  belt,  also  in  many  American  stales  a  surveyor's 

^^     t<*rra  for  describing  and  locating  land.s.     The  state  is  surveyed  in  sections 
f  (with  their  subdivisions)^  towns  and  ranges.     A  town  (or  township)  com- 

prises 36  sections  and  is  a  square  of  .six  miles.     Erich  township  receives  a 
1  double  number,  one  for  the  town  and  one  for  the  range.     The  towns  are  num- 

^^     bered  consecutively  from  south  to  north  and  the  ranges  are  similarly  num- 
^^1      hered  from  east  to  west. 
^B  RAW  ORE.     Ore  before  treatment. 

^H  REAMER.     A  tool  like  a  bit,  xo^aI  to  enlarge  a  hole  previotisly  drilled. 

^H  REDUCTION.     The  separation  of  raet^l-s  from  their  ori»s. 
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REEF.     A  stratified  mineral-bearing  rock  formation. 

REFIlflNG.  The  elimination  of  impurities  from  crude  metals,  or  sep- 
aration of  metallic  alloys  obtained  in  the  reduction  of  ores. 

REFRACTORY.  A  refractory  ore  is  one  that  cannot  be  smelted  by  ordi- 
nary metallurgical  processes.  A  refractory  stamp-rock  is  one  that  is  pulver- 
ized with  unusual  difficulty. 

REGULUS.     Copper  matte. 

RESERVES.  Bodies  of  mineral-bearing  ground  opened  in  a  mine  ahead 
of  immediate  roquirements. 

REVERBERATORY  FURNACE.  A  smelting  furnace  in  which  the  ^nww 
from  the  grate  is  reflected  back  on  the  charge  of  ore  by  the  roof. 

RISE.     A  raise. 

ROASTING.  Driving  off  sulphur  and  other  similar  volatile  elements 
from  ore  by  heating.  When  done  in  a  furnace  under  great  heat,  the  process 
is  called  calcining. 

ROASTING  FURNACE.  An  oven  for  the  expulsion  of  sulphur,  arsenic 
and  other  volatile  elements  from  ore. 

ROB.  A  mine  is  robbed  when  its  pillars  and  other  supports  are  remoNed 
for  their  mineral  values,  regardless  of  the  future  of  the  property.  Done  only 
by  unprincipled  persons  or  when  the  mine  is  about  to  be  abandoned. 

ROCK.     Stone. 

ROCK  BURROW.     A  pile  of  refuse  rock  from  a  mine. 

ROCK  CAR.    An  ore  car. 

ROCK-CRUSHER.  A  machine  for  reducing  rock  or  ore  to  smaller  sizes. 
Crushers  are  of  two  types,  the  jaw-crusher  and  the  centrifugal.  The  jaw- 
crusher  works  as  a  man  cracks  nuts  with  his  teeth,  the  centrifugal  operates 
on  the  plan  of  a  coffee-grinder. 

ROCK-DUMP.     The  place  where  worthless  rock  is  piled. 

ROCK-FILLING.  Waste  rock  placed  in  worked-out  stopes  as  a  support 
fi-r  the  roof. 

ROCK-HOUSE.  A  building  where  copper-bearing  rock  is  received  and 
put  through  crushers  before  shipment  to  the  mill.  Is  really  a  preparatory 
mill.     Is  usually  built  in  connection  with  a  shaft  house. 

ROLLING.  In  its  descent,  a  lode  or  vein,  while  fairly  constant  to  a  given 
angle  on  the  average,  frequently  makes  depth  at  irregular  angles.  This  is 
called  rolling. 

ROLLS.  Heavy  steel  rollers,  worked  in  pairs  like  a  clothes-wringer,  used 
for  crushing  rock  and  ore. 

ROOF.     The  rock  above  a  mine  opening. 

ROOM.  Similar  to  a  stope ;  term  usually  applied  to  mines  working  min- 
eral bodies  lying  nearly  horizontally. 

ROYALTY.  A  percentage  paid  to  the  fee-owner  from  mineral  values  ob- 
tained by  the  lessee  of  a  mine. 

RULE-OF-THUMB.  The  gue.ss-work  and  rough  measurement  plan  of 
mining,  in  contradistinction  to  syst/omatic  development  from  data  ob- 
tained by  careful  surveying  and  engineering. 
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RUN.  When  superincumbent  material  is  coming  into  mine  openings, 
the  ground  is  said  to  be  running. 

SADDLE.     An  anticlinal. 

SAFETY  CAGE.  A  cage  furnished  with  automatic  appliances  to  stop  its 
doset'nt  in  ca.se  the  cable  breaks.     Usually  works  well  in  theory. 

SALT.     A  chemical  union  of  an  acid  with  a  base. 

SALTING.  Placing  foreign  ore  in  a  mine  to  deceive  intending  purchas- 
ers or  other  interested  parties. 

SAMPLE.  A  specimen  of  ore — usually  not  the  worst  to  he  found  in  the 
mine. 

SAND  PUMP.  A  pump,  usually  centrifugal,  designed  to  lift  water  carry- 
ing large  quantities  of  coarse  tailings. 

SANDS.     Tailings  from  the  stamp  mills  of  Lake  Superior  copper  mines. 

SAND  SHAFT.    A  shaft  sunk  through  sand. 

SAND  WHEEL.  A  large  wheel,  having  buckets  on  its  inner  perimeter, 
for  elevating  water  carrying  stamp  sand. 

SCALE  COPPER.     Copper  in  ver>'  thin  flakes. 

SCHIST.     A  metamorphic  slaty  rock  of  foliated  structure. 

SCHISTOSE.     Approximating  to  schist . 

SCORIA.  The  slaty,  porous  portion  of  a  lava  flow;  slags  from  copper 
smelters. 

SCRAM.  A  mine  that  is  being  gone  through  carefully,  when  apparently 
worked  out,  for  mineral  previously  overlooked ;  to  scram. 

SCRAMMING.     Searching  a  mine  for  mineral  previously  overlooked. 

SCREEN.     A  grating  of  perforated  metal  or  woven  wire. 

SEAM.     A  thin  layer  of  rock  or  ore. 

SECONDARY.     Rock  strata  of  the  second  period. 

SECTILE.     That  which  may  be  cut  easily. 

SECTION.  A  field  or  district;  also,  in  the  United  States  of  America,  a 
square  mile  of  land. 

SECTION  POST.     A  boundarj'  mark  set  at  section  comers  by  surveyors. 

SEDIMENTARY.  Rocks  formed  by  deposition  from  water,  as  contra- 
distinguished from  rocks  formed  by  igneoiLs  action. 

SELVEGE.     Fluccan. 

SET.     A  framed  set  of  timber  used  for  supporting  ground  in  a  mine. 

SHAFT.     A  downward  opening  into  a  mine,  with  its  upper  end  at  surface. 

SHAFT-HOUSE.  A  building  at  the  mouth  of  a  shaft,  whore  ore  or  rock 
ifl  landed  from  below. 

SHALE.     An  argillaceous  slate,  of  fissile  st  ructure. 

SHEAVE.     A  grooved  wheel,  notched  to  carry  rope.     An  open  pullo\-. 

SHIFT.  A  miner's  turn,  of  eight  to  ten  hours'  work :  a  force  of  men  om- 
f*loy4'«l  on  one  turn. 

SHIFT-BOSS.  A  mine  boss  or  under  captain  in  charge  of  one  gang  or 
(larty  of  miners. 

SHOE.     A  stampshoe. 

SHOOT.     A  chute. 
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SULPHOANTIMONIDE.  An  ore  of  any  metal  or  metals  \Wth  which 
sulphur  and  antimony  are  chemically  united. 

SULPHOARSENIDE.  An  ore  of  any  metal  or  metals  with  which  sul- 
phur and  arsenic  are  chemically  united. 

SULPHURET.     A  sulphide.     Term  becoming  ol>solete. 

SUMP.     The  bottom  of  a  shaft,  where  wat<?r  collects. 

SURFACE  CAPTAIN.  A  mine  superintendent  whose  duties  are  wholly 
on  surface. 

SURFACE  RIGHTS.  The  o^Mierehip  of  the  surface  of  land  only,  whfn- 
mineral  rights  are  reseri'ed. 

SWABSTICK.     A  stick  used  to  dean  out  drill-holes. 

SYNCLINAL.  A  trough  formed  by  rock  strata  that  are  low  in  the  c<'nt'.r 
and  high  on  the  sides.     Reverse  of  an  anticlinal. 

TABLE.     An  on*  concentrator,  of  which  there  are  various  fonus. 

TAILINGS,     lief  use  matter  from  a  stamp  mill. 

TAMPING.  Closely  packing  clay  or  other  sticky  earth  into  a  drill-hole 
above  the  cartridges,  to  give  greater  force  to  the  blast. 

TAPER  OFF.     Cornish  for  stopping  work  temporaril\'. 

TELERA.     Spanish  for  a  roast-heap  of  sulphide  ore. 

TENSILE  STRENGTH.  The  resistance  to  breaking  or  elongation  offered 
by  metal  when  under  strain  from  either  end. 

TERRERO.     Spanish  for  wast<?  burro^^s. 

TERTIARY.  Rocks  of  comparatively  recent  fonimtion,  as  time  is  in<':ts- 
ured  by  geological  periods. 

TEST-PIT.     A  shallow  pit  sunk  to  discover  mineral. 

THROW.     The  vertical  displac^ement  of  a  vein  caused  by  faulting. 

TIMBER.  The  wooden  beams  and  sticks  used  for  underground  sup- 
ports. 

TIMBER-BOSS.     The  head  timberman. 

TIMBERMAN.     One  who  works  at  timbering  a  mine. 

TON.     See  Metric,  Long  and  Short  tons. 

TONELADA.     Spanish  for  ton. 

TOSSING.     Jigging  fim'ly  comminuted  ore. 

TOWN.     See  Range  for  description. 

TRACHYTE.     A  micaceous  hornblende  and  feldspar  rock. 

TRAM.  To  load  rock  or  ore  in  tram-cars  and  push  same  to  the  shaft  :  a 
tramway. 

TRAM-CAR.  A  car  running  underground  on  light  T-rails,  used  for  cai- 
rj'ing  rock  from  the  stopes  and  other  workings  to  the  shafts. 

TRAMMERS.     Men  who  load  and  tram  the  broken  rock  underground- 

TRAP.  A  dense  gray,  blue  or  greenish  rock  of  volcanic  oriigin;  of  con- 
siderable variety  in  different  beds>  but  usually  of  feldspathie-augitic  natun?. 

TRAPPEAN.     Pertaining  to  trap  rock. 

TREND.     The  general  direction  of  a  mineral  body. 

TRESTLE.  A  frame-work  of  timbers,  connecting  various  mine  and  mill 
buildings  on  surface,  usually  carrying  tram-tracks; 
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TRIBUTE.  The  royalty  or  percentage  paid  by  workmen  to  owners  for 
the  privilege  of  working  a  mine.  Apt  to  be  a  form  of  grand  larceny,  at  the 
expense  of  the  mine's  future. 

TRIBUTOR.     One  who  works  a  mine  on  tribute. 

TRIPOD.  The  three-legged  iron  frame  on  which  the  working  parts  of  a 
power-drill  rest. 

TROLLEY-CABLE.  A  wire  rope  sometimes  used  in  an  incline  shaft  as  a 
guide  for  the  bucket. 

TROUBLED.     A  vein  is  troubled  when  disturbed  or  faulted. 

TSUBO.     Japanese  measure  of  six  feet  square,  equalling  30  square  feet. 

TUFA.  (Calcareous).  A  porous  limestone;  (volcanic).  Loosely  cemented 
ash  and  scoria  from  a  volcano. 

TURBIlfE.     The  most  efficient  form  of  water-wheel. 

TUTWORK.     Development  work. 

UNCONFORMABLE.  Rock  strata  that  do  not  correspond  as  to  bed- 
ding, horizons  or  geological  age. 

UNDERHAND  STOPING.     Removing  ore  in  descending  steps. 

UNDERLAY.  The  mineral  bodies  lying  \mder  a  given  tract,  though  not 
outeropping  on  surface. 

UNPATENTED.  Mining  clainw*  held  from  the  United  States  Government 
subject  to  annual  assessment  work. 

UNSTRATIFIED.     Rock  fonns  not  ])edd«Hl  in  layers. 

UNWATER.     To  free  from  water;  to  pump  out. 

UPCAST.     \  shaft  ha\*ing  an  upward  air  current. 

UPRAISE.     A  raise. 

VAN.     To  dress  oro. 

VANNER.  A  jig  for  dressing  ore  by  means  of  vibrat^>rA'  motion,  aided 
by  J4'ts  of  water  to  carr>'  awny  gangue-roek. 

VARA.     A  Spanish-Anu'riean  nieasun*  of  33  inelirs. 

VEIN.  A  mineral  body  having  defined  walls.  Se(»  contact  vein  and  lis- 
>ure  v»in. 

VEINSTUFF.     Ore  with  its  associat*  d  ^angnr. 

VENTILATION.  The  system  of  natural  or  artificial  air  currents  in  a 
mine.     S-o  air-shaft. 

VERTICAL.     Perpendicular.     Upright  and  downright. 

VERTICAL  SHAFT.  One  sunk  at  an  angh-  of  *M)°  with  the  horizon, 
or  din'ctly  downwards  toward  tlie  center  of  tlic  earth. 

VINNEY.  ( 'omish  for  copix^r  ore  with  a  gn^en  coating  caused  by  weath- 
ering. 

VIRGIN.  Native  metal,  as  distinguished  from  ores,  which  are  chemical 
compounds. 

VITREOUS.     Of  a  gla-ssy  nature. 

VOLATILE.     That  wliieli  can  be  driven  off  as  vapor,  by  heat. 

VUG.  \  druse.  .\  hollow,  or  cave,  entirely  surrounded  ])y  ro<'k.  Usu- 
;illy  shows  fine  crj-.stallizations. 

WALL.     Rock  of  a  different  format  ion  adjoining  a  vein  or  other  ore  body. 
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WATER  DRILL.  A  power  drill  in  which  a  current  of  water  runs  through 
the  bit  of  the  drill,  changing  the  rock  dust  from  the  bit  into  sludge  which  Ls 
expelled  from  the  bore-hole  by  the  force  of  the  current. 

WATER  JACKETED  FURNACE.  A  smelting  furnace  provided  with 
an  outer  jacket,  between  which  and  the  furnace  proper  water  is  circulated. 

WATER  LEVEL.  The  point  above  which  water  does  not  rise  when  a 
mine  is  allowed  to  fill. 

WEATHERED.  Rock  altered  in  structure  by  exposure  to  air  and 
water. 

WET  PROCESSES.     Leaching  processes;  lixi\iation. 

WHEAL.     Cornish  for  mine.     Synonymous  vnXh  hal. 

WHIM.     A  windlass  with  a  horizontal  drum. 

WHIP.     A  rope  and  fixed  piilloy  or  pulleys,  for  hoisting. 

WILFLEY.     A  Wilfley  concentrating  table. 

WINCH.     A  windlass. 

WINDLASS.     A  winding  device  for  hoisting  from  a  pit  or  shaft,  by  i 
of  coiling  a  rope  or  cable  around  a  drum. 

WIRE  BARS.     Refined  copper  cast  into  bars  for  wire  drawing. 

WORKINGS.    The  underground  openings  of  a  mine. 

YELLOW  COPPER  ORE.    Chalcopyrite. 

ZINC  BLENDE.    Sphalerite.    Sulphide  of  j 
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CHAPTER  VII. 
Copper  Deposits  of  the   United  States, 

In  this  chapter  wiJl  be  found  synopses  of  the  principal  features  of  tntereAt, 
ftcientificaliy  and  coniniereiaUy,  of  the  copper  d<>po«tt€  of  the  l*nlted  State»f 
arranged  by  atates  and  territorieSi  in  alphabetical  order. 

ALABAICA.  TliLs  state  poaeeaies  depoaita  of  chalcopyrite  ore  oerurring 
aa  veins  in  igneous  rocks,  in  Cleburne  and  Randolph  rnurities.  The  upper 
portioxifl  of  at  least  two  of  these  veins  carried  g(K>d  values  in  oxide  and  car- 
bonate ores,  with  some  associated  gold  ?pd  sdver  values,  and  o*^eajiit»Tml 
sheets  of  native  copper.  Tm'o  mines  ^-T3S  worked  quite  extensively  in  ihe 
seventies.  These  were  closed  when  the  altered  ori*a  were  replaced  at  dejilh 
by  sulphides.  There  has  recently  been  some  revival  of  int*^rcst  in  Alabarim 
copper  ores,  which,  so  far  as  known,  are  confined  to  the  northwestern  comer 
of  the  state,  and  some  development  work  is  now  under  way. 

ALASKA.  In  giving  consideration  to  the  mineral  deposits  of  Alaska, 
it  must  be  borne  in  mind  that  this  territory  m  an  empire  iji  itself,  having 
Ik  greater  area  than  France  and  Germany  comhined*  The  copi>er  (J*'|K»Mit», 
known  and  partially  prospected,  are  scatten-d  over  a  \  ast  terrilor)',  and 
occur  under  such  varying  geological  and  geographical  coudihaus  tliat  couj- 
meiits  pertinent  to  one  district  naght  i»e  t-nlin-ly  Imtpplirable  to  another. 
Alaskan  copper  deposits  cannot  be  consid»'red  tis  one  district,  but  as  a  tium- 
ber  of  separate  fields,  with  all  the  dit<  tine  lions  implied  tliereby. 

It  may  be  said,  in  a  general  way,  tlmt  there  is  murh  copper  in  Alaska. 
It  Oiay  also  be  said  that  there  arc  many  and  aide  liat^  in  .Vliiska,  There 
is  little  question  that  the  various  ]>hii"er  gohj  cHiiips  of  interior  Alaska  and 
the  Yukon  have  been  Sj^ste mat ie ally  boomed  by  an  organized  claque,  to  the 
beoefii  of  sundry*  transportation  liues  and  outfit rinj^  finuH.  Many  of  the 
press  despatches  have  been  of  a  nit£iieac\aig  nature,  and  there  an^  evidences 
that  similar  s^'stematic  promotion  of  a  cropper  mining  booni  la  being  attempt- 
ed. This  is  not  intended  to  apply  to  the  local  newspapers  of  Alaska^  but 
to  certain  not  always  veracious  cornMpondents,  and  to  various  newspapefs 
along  the  Pacific  coast.  Tim  criticism  will  doubtless  bring  forth  warm 
expostulations,  and  perhaps  the  author  will  be  accused  of  attempting  to 
deliberately  injure  a  new  rind  promising  copper  field,  though  such  is  not  the 
There  is  every  likelihood  that  good  copper  mines  will  l>e  opened  in 
In  fact,  several  now  oi)cniiig  are  of  more  than  ordinary  promises 
but  there  haa  been  so  much  of  exaggeration,  of  raisn^pr»?Bent&tion  and  of 
downright  lying,  about  Alaskan  copper  deposits,  that  the  reported  finds  of 
mountaiti^  of  pure  copper  must  be  taken  cuvi  grano  saliti.     The  bogus  mine 
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proinoter  always  finds  his  most  profitable  field  in  a  district  far  froin  centers 
uf  population  and  difiicult  of  access.  Ten  years  ago  Arizona  was  filled  with 
wildcat  mines  and  mining  fakers  of  all  grades,  and  they  gave  that  territory 
a  very  bad  reputation  among  investors.  This  bad  state  of  affairs  has  been 
greatly  ameliorated  of  late,  and  while  there  are  still  salted  nunes  and  nune 
Halters  in  Arizona,  the  standard  of  mining  and  mine  promotion  has  been 
greatly  raised  in  the  past  few  years,  as  the  district  has  become  more  accessible 
and  better  kno%Mi.  .Vlaska  is  today  where  Arizona  was  ten  years  ago— a 
terra  incognita ^  where  all  things  are  possible,  and  a  country  of  such  mag- 
nificent distances  that  the  natural-bom  liar  finds  opportunities  of  outdoing 
his  own  best  records.  There  are  fine  copper  mines  awiuting  opening  m 
.Vlaska,  but  there  are  also  cleverly  made  bogus  gold  bricks  awaiting  piur- 
chasers.  The  count  r}*  undoubtedly  offers  great  opportunities  to  investors 
with  the  capital,  skill  and  bushiess  sense  required  for  successful  mining  in 
any  part  of  the  world,  but  conunon  business  pnidence  dictates  careful 
fxamination  by  competent  experts  before  the  uivestment  of  money.  All 
legitimate  mining  districts  court  this  sort  of  investigation. 

Copper  is  reported  as  occurring  at  many  points  in  Alaska,  prominent 
among  which  are  the  valleys  of  the  Copper,  White,  Chitna  and  Tanana  rivers; 
on  Latouche  and  Prince  of  Wales  islands,  along  the  Mt.  St.  Elias  range ;  at 
various  inland  points  in  the  Ketchikan  district;  on  the  Scolai  range;  at 
Sunrise,  and  elscwhcn'.  .Vlaska  is  a  hilly  and  often  mountainous  countrj-, 
fxcept  along  the  tundra  of  the  Arctic  circle,  and  the  valleys  of  the  large  rivera, 
often  five  to  thirty  miles  in  width,  are  the  natural  highways  for  prospectors, 
hence  it  arises  that  mineral  discov<'ries  are  first  reported  from  thetn,  in  the 
interior  districts. 

The  copper  fields  of  the  Copper  river  and  its  principal  tributaries  have 
attracted  the  widt'st  attention,  though  the  most  important  developments 
are  along  \\\v  coa.st-.  The  Copper  river  basin,  with  the  valleys  of  its  tribu- 
tary riNers,  is  a  > ast  field,  and  will  i*eqiiin»  many  years  for  even  a  fairiy  com- 
plete preliminary  examination.  This  basin  is  a  broad  synclinorium,  the 
central  part  of  which  is  occupied  by  the  ^^'^angell  Mountains,  wliich  are  of 
Tertiar>'  ape.  Copper  ores  arti  reported  from  n»any  points  along  the  valley 
uf  the  Chima  and  between  that  river  and  Mt.  Wrangell. 

The  White  river  is  a  tributarj-  of  the  Yukon,  with  a  generally  northeriy 
trend.  Kletsan  creek,  a  small  tributary-  of  the  upper  AMiite,  has  excited 
much  inten'st,  heeauw  of  the  oecurrcnee  of  native  copper,  which  has  been 
gath(»red  and  us<h1  by  the  natives  for  arrow-heads,  bullets  and  ornaments. 
Scolai  Pass  is  th<'  diAide  between  the  head  waters  of  the  White  and  Chitna 
rivers.  Mr.  James  Lindsay,  a  well-known  consulting  engineer  of  Portland, 
Ore.,  spent  the  spring  and  summer  of  1902  in  Alaska,  and  made  a  very  careful 
e-\amination  of  the  upper  White  river  copper  fi(»ld8.  He  informs  me  that 
th(i  nmch-talked-<3f  Kletsan  creek  is  apparently  of  little  importance  as  a 
possible  futun^  source  of  copper  supply.  The  native  copper  occurs  in  placer 
form  only,  and  has  evidently  been  deriAed  from  ancient  basaltic  dikes  inter- 
secting greenstone  diorite  and  carboniferous  limestone.    The  river  vaUey 
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for  a  bundred  niUes  cast  from  hcolai  Pass  is  covort'd  with  v  olcanir  a«h,  whicti 
18  ov^r  100  feel  deep  at  fhe  international  boundary  line  on  the  White  rivpr. 
Thia  Volcanic  ash  rni><  tf  thi^  perpetual  snow  and  let'  at  an  altitude  of  6,CKK» 
fret  on  tlie  mountains,  and  the  cupriferous  >'eins  are  most  effectually  hidden 
by  tlii^-^coria  or  by  the  everlasting  ice  and  snow,  afTording  about  us  discour- 
aging a  prospect  for  exploration  us  could  be  found  at  any  point  on  tin*  glotxv 
The  United  States  Geolog^tcal  Survey  ri-purts  that  the  largest  plai-er  nugi^tti 
0f  copper  in  ihe  Klelnau  creek  \' alley  weiph  t'i)i?Ki  to  ten  pounda,  and  that 
investigation  diselo&ed  the  original  home  nf  thi-  placer  copper  to  be  in  the 
^neenatones,  whi«'h  \vere  traversed  bj^  irn'gular  joints,  in  which  ctdcite  was 
deposited,  and  thc&i'  wore  found  to  carry  copper,  the  veins  ao  fouxid  being 
sm&U  a&d  of  no  commercial  value.  All  of  the  etiprifennis  veins  were  in 
cODtact  with  the  limestone.  In  the  same  iieighbtirh<x>d  an?  trappean  amyg- 
dalotda  earning  ainygdulea  of  chalcopyrite, 

Dbcoveries  of  nati\e  copper,  boniite  and  chalcopyrile  lire  reported 
from  tlie  Kotaina  river.  Near  the  Kusktitana  river  a  nuifis  of  native  copper, 
three  feet  wide  and  eight  feet  long,  waei  found. 

On  the  ialandB  and  mainland  in  the  Prince  William's  Sound  district  a 
Rumber  of  promising  properties  ha\'e  been  opened,  one  of  the  mo«t  ad- 
i^ftDCed  being  on  Latouche  Ishmd.  The  Alaska  (Vnlral  railroad  is  tn  njn 
from  Valdeif,  at  the  head  of  RestirnnMion  Hay,  on  Prinee  WilliumS  Sound,  In 
Rampart,  on  the  Yukon  river,  near  the  Arctic  circle  and  inM-niatiimal  liound- 
aiy  line.  PrrUminar>'  sur\  eys  ha^  <•  been  made  and  while  the  exact  route  of 
the  line  b  not  full,v  determined  at  all  points,  the  road  will  run  along  the 
valley  of  the  Copper  river  from  (opper  Center  to  Mentaata  Puss,  thenci* 
northwesterly,  croeaing  the  upper  Tanana  to  the  Yukon,  a  di^itancc  of  ap- 
proximately 400  milea.  Thin  rathoati  ^mH  traverse  s<^veral  prumiaing  min- 
eral districts,  and  it«  construetion  »t*ems  Udfiured. 

At  the  present  time  the  most  important  copper  district  of  Alaska  i» 
in  the  vicinity  of  Ketchikan,  in  southern  Alaska.  On  Prince  of  Wales  Island 
.««n  eral  m'mea  are  being  opened  on  veins  of  sulphide  ore  that  art  apparently 
of  good  width  and  p>ermanence,  and  which  carry  gold  and  silver  as  well  as 
fair  percentages  of  copper.  This  district  has  tlif  ad\  antage  of  tide-water, 
giving  cheap  and  fairly  rapid  communication  with  the  cities  of  Puget  Sound 
and  ibe  Pacific  coast  of  tht!  United  States,  It  is  quiie  certain  that  the  fir»t 
ri'gul&rly  producing  copper  ndnea  of  AIai<ka  \sill  Ix'  developed  here,  and 
MJimc  of  them  should  become  factors  in  the  world's  production  during  the 
preec&t  rear. 

ARIZONA.  Arisoiia  is  the  third  district  of  the  United  States  and  the 
fourth  in  the  world  in  point  of  productive  capacity.  No  other  copper  field 
haa  shown  such  marked  gains  in  production  during  the  past  decade*  and 
there  is  everj'  mason  to  believe  thni  the  output  ^Ul  continue  to  increase 
for  snaoy  years  to  come. 

Arizona  has  nearly  a  quarter  of  the  copper  mines  ol  the  United  States. 
of  them  are  of  vcrj-   doubtful   value;    a  few    art?  of  fully   demon- 
worth,  and  a  considerable  number  gi\*e  promise  of  becoming  both 
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Itirge  and  profitable  producers.  Tho  iiierH  fact  that  a  copper  mine  is  located 
in  Arizona  should  not  prejudice  opinion  for  or  against  it.-  Some  of  the  best 
and  some  of  the  worst  mines  ever  opened  are  in  this  territory,  and  each 
mine  should  be  judged  individually,  upon  its  merits. 

There  are  evidences  of  rude  mining  by  prehistoric  peoples  at  a  num- 
ber of  points  in  the  territory',  but  no  traces  of  smelting,  and  had  the  copper 
ores  been  reduced,  the  slags,  and  possibly  remnants  of  the  furnaces,  could 
hardly  have  escaped  attention  in  modeVn  days.  It  seems  likely  that  the 
iron  ochres,  malachite  and  azurite  were  mined  in  a  crude  way,  for  pigments. 
Prehistoric  turquoise  mines  have  been  found  at  several  points,  notably 
in  the  Dragoon  Mountain  range. 

The  first  copper  made  in  Arizona  was  turned  out  of  an  adobe  furnace 
at  the  Longfellow  iQine,  Clifton,  in  1873.  The  nearest  ndlroad  poiift  was 
800  miles  distant  at  that  time.  The  development  of  the  mineral  resources 
of  the  territory  of  Arizona  has  been  a  remarkable  one,  during  the  three 
decades  that  have  since  elapsed. 

The  copper  zone  of  Arizona,  broadly  speaking,  has  a  general  south- 
easterly and  northwesterly  trend,  and  the  copp(»r  deposits,  as  a  rule,  are  found 
along  the  contacts  of  igneous  rocks,  such  as  porphyry  and  diorite,  with 
limestone  of  the  Paleozoic  grouj),  mostly  of  the  carboniferous  series.  The 
general  geological  conditions  of  Arizona  arc  much  the  same  as  in  the  adjoining 
Mexican  state  of  Sonora. 

Copper  ores  are  found  in  more  or  less  profusion  in  every  county  of  the 
territor}-.  The  counties  are  of  princely  size,  and  as  the  topography  ranges 
from  hilly  to  mountainous  in  nio:jt  parts,  not  even  the  best  kno^vn  districts 
have  been  developed  >et,  or  even  fully  prospected.  Neariy  all  of  the  ores 
of  copper  are  found  in  Arizona,  and  native  copper  is  of  not  uncommon  oc- 
currence, especially  in  the  mines  at  Clifton  and  Bbbee.  The  principal 
copper  districts  are  four  in  number,  as  follows:  Bisbee,  in  Cochise  coimty, 
only  six  miles  from  the  Mexican  border;  Jerome,  Yavapai  county,  in  the 
northwestern  part  of  the  state ;  Clifton,  including  Morenci,  in  Graham  county, 
north  of  Bisbee  and  close  to  the  New  Mexican  border;  Globe,  Pinal  county, 
not  far  from  the  center  of  the  territory'.  In  addition  to  these  four  principal 
districts,  all  of  which  arc  considerable  producers,  in  about  the  order  given, 
there  are  a  dozen  or  more  smaller  districts,  such  as  the  Helvetia,  in  Pima 
county;  the  Wickenburg,  and  others. 

The  Bisbee  district,  of  which  the  town  of  that  name  is  the  center,  is  really 
a  part,  geographically,  of  the  great  Sonoran  copper  belt  of  Me^co.  The 
ore  deposits  occur  in  carboniferous  limestones,  bedded  in  nearly  horizontal 
planes,  and  underlaid  by  quart zitc.  The  veins  are  notable  for  the  quantity 
of  fluccan  along  the  walls,  and  are  easily  mined  as  a  rule.  The  clay  carries 
considerable  finely  comminuted  native  copper  and  masses  of  native  metal 
of  respectable  size  are  occasionally  encountered.  The  oxidized  zone  extends 
to  a  depth  of  perhaps  400  f(*et  and  is  succeeded  by  unaltered  iron«<!opper  sul- 
phides that  average  excellent  values.  The  oxidized  zone  is  notable  for  the 
richness  and  extent  of  its  high-grade  cari>onate  ores. 
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The  countrTf-  rock  of  the  Jerome  district  is  sJatr,  extensively  inlniJrri 
In*  dioritic  igneous  rorkj*^  slntea  and  dioritea  huving  a  trapping  of  uiicom- 
formable  limestones  of  later  age  and  devoid  of  coppf^r.  There  is  a  limiti*d 
sane  ol  oxidised  oi^s,  btit  the  principal  dep<*ndcnc<'  is  placed  upon  thr  un- 
altered disseminated  Fiu!phide»,  Th*"se  arr  by  no  moiini^  iir:»markable  for 
their  high  percentagt^  of  copper,  but  are  notable  for  their  great  extent  mid 
the  high  values  carried  in  gold  and  silver. 

The  nifton  district  has  quartzite  and  Umestones  superimposed  on 
granite,  uith  intrusive  igneo\i3  rocks  of  both  baaic  and  acid  t)'pes,  the  entire 
formation  being  greatly  faulted.  Ore  occurs  in  both  the  eruptive  rocks 
and  the  limestones.  It  wjus  iti  this  district  tlmt  the  first  Arizona  copper 
mining  was  done,  three  decades  ago.  There  were  verj-  extensive  deposits 
ol  rich  oxidized  ores  near  the  surface,  along  the  contacts  lietween  the  por- 
phyry and  magneaian  limestone.  Thesie  ores  were  jgelf-fluxing  and  highly 
profitable  but  gave  out  at  shallow  depth,  and,  contrar>^  to  the  usual  rule, 
were  not  succeeded  by  aulphides.  Extensive  openings,  on  t!ie  porphyr>^ 
of  Humboldt  Moimtain,  have  deveiopcd  ennnnous  beds  *\{  low-grade  sul- 
phides, during  the  past  ten  years,  and  thest*  are  now  the  mainstay  of  the 
district,  though  some  earbonate  ores  are  still  mined.  The  leaching  process, 
little  used  in  the  United  States,  is  employed  tn  ad  van!  age  in  (he  treatment 
of  certain  of  the  low-grade  ores  of  this  district. 

The  first  mining  in  the  Globe  district  was  done  in  187G,  and  was  for 
8il%*er.  The  Old  Dominion,  the  principal  producer  and  a  typical  mine  of 
this  field,  is  opened  on  a  coritaet  vein  l>etween  a  dioriie  foot  and  a  hanging 
of  carboniferous  limestone,  over  the  greater  paii  of  which  there  is  a  trach>'t4' 
capping.  The  principal  ore  bodies  are  in  the  limestone,  and  the  ores  are 
mostly  oxidized.  A  peculiar  feature  Is  the  prt^sence  of  a  sulphide  zoiif 
m^hich  has  oxidixed  ores  both  above  and  below.  The  ores  are  higtily  sili- 
cious  and  require  heavy  fluxing  with  iron  and  lime.  The  lack  of  sidphide 
s,  to  furnish  the  iron  needed  in  fluxing,  is  one  of  the  most  serious  drau- 
backs  of  this  district.  It  seems  likely  that  ample  bodies  of  unaltered  sul- 
phides ^"ill  be  found  at  some  futui^^  time,  iu  or  adjacvnt  to  this  district, 
where  operations  are  furthf  r  handicapped  by  \'er\'  high  freight   rates  on 

and  other  supplies. 

Political  expedienc>*  should  not  l>e  allowed  to  I ong(*r  prevent  the  ^d- 
tniBsion  of  the  territory  of  Arizona  into  the  si>tterhood  of  states.  The  terri- 
%0ry  has  the  population,  jr-sources  and  as.su red  future  that  ai*e  necessar}- 
requisites  of  statehood,  and  should  no  longer  be  kept  in  leading  strings, 
when  both  able  and  willing  to  conduct  lis  own  affairs  :is  an  independent 

<  'ommon  weal  th, 

m 
ARKANSAS,  Tetrahedrite  and  tennantite  occur  in  the  Kellogg  mine, 
Pulaski  county,  only  ten  miles  north  of  Little  Roik,  the  capital  of  the  state. 
These  are  not  conjmoiily  considrred  as  conimercial  ores  of  coppc^r,  owing 
to  their  refractor)*  nature  and  the  highly  < deleterious  efleetsof  both  antimony 
and  bismuth  upon  finished  copjH'r,  rvii-n  in  j^mall  amounts.     AntimoniaJ 
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uu*\   bi^TrnifhiffrouA   orr-s   arr-   ran-ly   norktcl.   unW*Sfl  c?ii"n'inK  considorablc 
\.'ilii*'<  in  -ih>T,  Hi*  i.M  t}w  cjwe  at  HiitU-,  in  Al^»ria.  iind  at  othor  points. 

CALIFORNIA.  Ihrttf  ait*  few  states  in  the  American  union  men? 
iir)ily  eridowH  uith  ropper  than  California.  To  pivc  tht-  nainc^  of  all  the 
roiifitif'H  in  which  ropp^-r  is  niinifd  or  found  would  Ix'  nrarly  equivalent  to 
r/iIiiriK  \\\i'  roster  of  the  Htat<*,  as  there  are  hint  few  in  which  otva  of  the  metal 
me  not  frniiid  in  more  or  lew  profuHion. 

It  may  Ik*  naid,  in  a  general  way,  thai  then*  are  two  copjxT  belts  in  the 
Hfafe,  one  following  the  Coast  Hange  mountains,  while  the  other  Is  found 
in  the  foothills  of  the  Sierras.  Ik)th  Ixlts  have  a  north  and  ssouth  trend, 
and  extend  through  practi<"ally  the  entin*  state.  The  Sierran  belt  reaches 
from  Oregon  on  th(»  north,  tlirough  the  counties  of  Lassen,  Plumas,  Sierra, 
Nevada,  INiuer,  ICl  Dorado,  Anuidor,  Calav«'ras,  Tuolunnie,  Mariposa,  Madera, 
l*'n«Hno,  Tulan-,  Kern,  Los  Angeles,  San  li<*mardino,  and  Riverside,  to  tht* 
Lower  California  line.  Tlie  Coast  Range  lK»lt  extends  from  Del  Norte  to 
San  Dirgo.  across  the  stat4'  from  north  to  s<»uth.  In  Keni  county  there 
is  an  nppaiiMil  luant'hing  of  the  Sierran  copp<»r  range,  with  an  offshoot  that 
trMNcrMrN  Invo  and  San  l^»mardino  counties,  then  enters  the  neighboring 
teniton  of  \ri/.ona.  thus  establishing  a  close  geological  and  gtHjgmphical 
eonniMMioM  lutwrrn  the  copper  measures  of  .\rizona  and  California. 

I'he  Cjililoinian  copper  beds  are  fouml  in  eK»se  proximity  to  tin*  gold- 
fieldM.  •n\(l  innrh  of  thr  copper  ore  carrit >  consiilerablc  values  in  gold.  In 
\\\\^  \\\\\\\\\v\\  part  of  the  «iiato  the  gold  and  copjx^r  veins  are  apparently 
n\(oi\\o\rn  Www  ww  ample  evidemvs  of  intensi*  volcanic  action  in  this 
-^vtion.  and  \\\  Shasta  and  adjoining  counties  the  copjvr  dep«viits  are  almost 
nuauahU    anuUioiv  to  a  pix^titable  extent. 

Ww  \\\>s\  K  altiouuan  copjvr  miniug  was  done  in  ISOO.  at  Copperopolis. 
*  ouvui,»:iM,  oiv  \\a>  n1\»pjv*1  to  New  York.  lialtinMre  and  Swansea  for  re- 
d»u  \uM^.  .o\d  \n  tSo.i  \MHi  tio  le>s  ih^n  nine  muaII  jUiH^ltois  wore  built  in  the 
'.^  o,  ,,^e)\\  V'v^bw.KNU  wcioh'.'.vg  nciny  2,iXXViXX^  pounds  in  1S64.  The 
Hi>  e,  1 »;;  ^.^  p.,^  V^\-.;ii^;  ^^jvt^nous  to  ,-»  st^Y  "^  IS*»7-6S.  and  almost  no 
>,  V^^  ■  ■  .»i  ^^..^  ,;>  ^^  .-;::*•.  \\\M  v.r.v  v.:.:-.:  1>^\.  when  an  English  com- 
'^*   ^   •'   •*    •    '■'      ^^^       .  \  v>     \:v.v,  \Li,v.:A:r.  :v.::v  in  Shasta  com-^ty,  and  in 

^         '^^  .     .\    >^N,*V.  o;K"   ,vi^. '•?..<  .k'  pn-ciii**.  >hasta  county 

'   ■•■■   ■'•'vv;,.v.v  ■    .s' ,;  :  V  T*-.  Vff  oc  ih«- 4rT>.'»t«st  activiiy 

'    ' 'x    ■ .   -,  V       .  '^  .V  ,x>.i  ^s  '  v».v,  hfci:  h  miie  to  f<»ur  nu]<*s 

'''■''  '     ■»•'■    "  ■'    '   '•    'V  •^v■.^^  ..  >cv    r^.,7.  :  uv- -nriijes^  and  a  pr\>vvn 

■*       '         •  '  '^     "'..«*.'    .vc>5^..  J.:,  j.-cicc.     The  Uh  has 

'''■'■  V   ..•  ',  .,N'.   ,«. '\.'.,,.   »■.>*.■  ih:  ■w-i'sa/'ini  t'Xid.     Thi- 

'^^^  "    '       '^    '  '  >•  *- '     '*     iv    '-^i   J.M,*;  iiTjkiiiu- a3)d  quartuto 

"^     ■''^''*   -^^ '*•      -v*  \   ttv:,--  ..«:   »...,t5ir5  .d  k.ik--p»dc 

■  "  '  *   ■•    .^'v.v  v.  ...        ,  s,v;vv    :       JiiKs^s.  -f    !«(*d5  fd  ifossaB. 

'  '     '  '    '  ■     "■■    •'  ^ '••  •  —  ,.-.    '.■  ^   .V.V.,    ,i;vii;s-,  i.\  uu    Mr.  S3iasu 
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As  a  rule  the  alteration  20 ne  of  Tfiltfomiau  copper  dc^osit'e  incoinparii- 
tively  shallow.  While  the  hiidi-gratli'  oxidized  ores  an»  found  in  Ijirjj** 
qiiatititlcs  at  surface  and  for  a  little  depth,  the  tiiinltered  iii»fi-?^til|>hMl»*8 
%isiiaily  come  in  at  a  d*'pth  of  ahout  oik*  hundr^'d  fert,  hencL'  the  hij;  miiieJi 
4jf  the  estate  i^ill  be,  like  the  Mountain,  low-grade  inine.s  o|X'ral*d  on  a  ver>' 
lane*?   scale. 

Next  to  Shasta  the  eopper  producing  counties  of  California  rank  in 
about  the  following;  order  of  iniportanee:  falavems,  Fresno,  8an  Derdarditio, 
Kern,   Mariposa,   Madera,   Merced,  Stanlslaui*,  Amador, 

Mative  eopper  ha^  been  founil  al  \apoIcon,  falavi^ras  e*vuiit  v  ,  ai  <  Vi» 
sumoes,  Auiador  county,  and  elsewhere. 

COLORABO.  With  the  exception  tif  an  ♦»xtenmve  plateatj  iu  rJio  i»ju*leni 
pjut  of  the  8« ate,  (*blorado is  heavily  tniueralized  at  nearly  all  pcjint,s,  and  whilt' 
Kold  juid  HhiT  have  b«rn  nwvit  i  \trnsi\<'ly  expJorted,  ropi><'r,  iron  antl  ihi* 
other  minrrals  exist  in  abundance  in  niaiiy  parts.  Topp^T  ort*8  an-  fomtd  in 
tJie  counties  of  Boii]d<T,  CbafTi.**',  Clear  Cret-^k,  TustiT,  fiilpin,  OuruiiJ^oa^ 
HinadalCf  Huerfano,  Lake,  La  Plata,  Ouray,  Park,  Pitkin,  Rio  Ornndt% 
S»n  Juan,  San  Mi^iel,  and  Sun  unit. 

The  production  of  rclincd  copper  by  ('olorado  inini-s  fiaa  run  up  into 
the  thousands  ui  tons  for  sorne  years  past,  but  almost  without  I'xei'ptnm 
tins  has  been  Si*cur(»d  as  a  by-product  from  the  smelting  of  gold,  siher  and 
lead  ores.  TIte  sulphide  ores  predominate  and  are  found  at  many  points. 
At  present  a  number  uf  eopper  mines  art^  being  of>ciii'd^  mainly  in  8an  Juan 
eotmty  near  the  Xew  Mexico  border^  and  iu  tin?  northern  part  of  the  state 
near  the  Wyoming  line. 

COHIfECTICtJT,  There  arr  two  cupper  mines  iu  <  omieeticut,  from 
which  ore  has  bt*en  produced  oceaaioiially  during  the  paat  century,  thesi' 
.  Jieing  the  Newgate?  at  Granby,  and  the  Bristol  in  the  town  of  that  name, 
-%llt  both  are  idle  at  present.  Malachite,  borniie,  chaleocite  and  clmleopyritx? 
ftj*  found  at  Bristol;  cuprite,  inalaehit*%  chaleiH-ite  and  h(>riiite  are  found 
at  Cheshire;  chalcopyrile  oeeum  at  Middleli^wn,  New  Britain,  Ro\biiry, 
Bolton,  Brookfieldj  Sun.Hl>ur\',  Litehlit-ld  and  other  point*;,  and  native  eopjxT 
b  found  at  Farmington  in  red  sandstone.  A  2li0-pound  ma^is  tif  nati\'e 
copper  was  found  iu  alluvium  near  New  Haven.  Copper  ore  was  also  found 
near  Mont\Tile  in  1902. 

DELAWARE.  Chalcopyrite  has  been  fo\ind  in  the  4[uarries  of  the 
Wdmington  Granite  Co.,  on  the  Brandy  wine  river,  near  Wilmington,  but 
00  workable  deposits  of  copper  ore  are  known  to  exist  in  this  state. 

FLORIDA*  No  important  or  workable  bodies  of  copper  ore  are  known 
to  exist  in  this  state,  but  small  veins  of  sulphide  ores  have  been  found  at 
aeveral  different  points. 

GEORGIA,  fopper  ores  exist  in  the  counties  of  Fannin,  Limoln  and 
R»bun,  and  probably 4n  other  parts  of  Georigia.     t  onKiderable  chalcopyrile 
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is  found  in  Fannin  county,  at  a  point  only  two  miles  distant  from  the  cc^per 
mines  of  Ducktown,  Tennessee.  At  present  there  is  but  one  active  pro- 
ducer of  copper  in  the  state,  this  boing  the  old  Biagruder  mine,  now  owned 
by  the  Seminole  Copper  Co.,  but  reopening  work  is  being  done  at  the  Canton 
mine,  and  a  small  amount  of  work  is  under  way  at  other  points. 

IDAHO.  Although  Idaho  has  never  been  a  laige  producer  of  copper, 
the  state  posst^sscis  important  deposits  of  ore  at  8e\'eral  points,  and  a  largi> 
amount  of  development  work  is  now  under  way.  Copper  ore  is  found  in  the 
counties  of  AlturaH,  Brigham,  Custer,  Idaho,  Lemhi,  Shoshone  and  Wash- 
ington, and  possibly  elsewhere,  as  the  entire  state  is  richly  endowed  with 
metals,  and  the  (vxploratiou  and  development  of  its  mineral  wealth  has  been 
by  no  mc»ans  c(>iunirns\irate  with  the  opportunities.  The  principal  copper 
developments  of  the  pn's<»ut  are  in  Custer,  Washington  an'd  I^emhi  counties. 
The  ores  are  mainly  carbonates  and  siilphides,  though  other  forms  occur 
and  native  copper  has  !)eeu  found  in  the  sluice-boxes  of  the  gold  mines  at 
Murray. 

There  wjis  much  int^^rest  aroused  in  the  Seven  De^'il8  district  a  few  years 
ago,  but  for  some  reason  that  does  not  seem  quite  clear,  this  district  with  the 
diabolical  name  has  failed  to  develop  any  regular  copper  producers,  though 
ore  of  the  best  grade  has  been  found.  Sooner  or  later  there  should  be  some 
good  mines  opened  in  this  district. 

The  principal  copper  mining  operations  of  the  present  are  carried  on  in 
Custer  county,  by  the  White  Knob  company.  A  vast  amount  of  work  has 
been  done  at  this  point,  and  while  the  ore  is  of  low  grade  it  is  hoped  that  the 
mining  may  prove  profitable,  In*  reason  of  operating  on  a  great' scale. 

The  Coeur  d'Alene  copper  district  is  receiving  some  attention  at  present, 
and  has  a  number  of  promising  prospects,  .\lthough  Bilver4ead  mines  have 
been  operated  for  years  in  this  district,  it  was  not  until  1898  that  any  at- 
tempt was  made  at  copper  mining.  At  present  there  is  a  considerable  activity 
in  this  field,  though  none  of  the  copper  mines  have  passed  beyond  the 
stage  of  prospects. 

ILLINOIS.  Native  copper,  occurring  as  drift,  in  the  alluvium,  is  of  rather 
common  occurrence  in  Illinois,  but  is,  of  course,  of  no  commercial  import- 
ance. The  only  deposits  of  copper  ore  in  place  known  in  the  state  are  in  Har- 
din and  Chittenden  counties.  Chalcopyrite  has  been  found  in  f«r  quantities 
near  Rosiclare,  Hardin  county,  and  during  1902  considerable  copper  was 
found,  in  connection  with  lead  and  spar,  in  Hardin  and  Chittenden  counties, 
and  an  attempt  was  made  at  organizing  a  company  to  open  a  mine. 

KANSAS.  The  rock  strata  of  Kansas  range  from  carboniferous  to  ter- 
t  iary,  but  the  igneous  rocks  are  lacking,  and  without  them  there  seems  slight 
likelihood  of  discovering  important  copper  deposits.  A  little  chalcopyrite 
i'l  tetrahedral  crystals  his  been  taken  from  the  lead  and  zinc  mines  of  Galena, 
Cherokee  county,  in  the  southwestxjrn  comer  of  the  f^ate. 


THE  COPPER  IiASDB(MiK 


\m 


* 


I 


I 


» 


KEHTUCKY.  A  UttJc  chalcopyiile  haa  been  found  in  Livingaton  and 
Union  counttes,  but  the  deposits  do  not  promise  to  be  of  any  Rpe^^ial  \  Hlllt• 
tndu8tnaUy  . 

LOUISIAKA.  Xo  copper  depoeita  of  industrial  importance  are  kuo>^ti 
in  this  state,  but  there  la  an  interesting  occurrence  of  chalcopyritc  in  a  peak 
deposit  of  galena^  sphalerite  and  bar>"te  in  halitp  (rock-salt)  nr*  H**ll»>  lale,  near 
I  be  mouth  of  thr  Atchafalaya  river. 

MAnfB.  Some  of  the  earliest  copper  mining  in  America  wa«  done  in  the 
Pine  Tree  state,  and  a  amelter  waa  built  at  Taineston  previous  to  1841).  ChaJ- 
copyrite  is  found  in  the  le^  mines  at  Lubcc,  also  near  Dexter,  tuid  in  Sul- 
livan, Franklin,  Hancock,  Topsham,  Parsonlleld,  Whitinj?  and  elBe\vhere. 
Chaleopyrite,  clialcocite,  bomite,  cuprite  and  letraht^dit<»  occur  at  Bhip  Hill. 
There  are  old  copper  mines  near  * 'alais,  on  the  New  Bnmswick  l*order,  and 
about  1880  there  was  a  local  copper  boom  that  led  to  the  opt- ning  of  mines  at 
Blue  Hill  and  Hullivan,  in  Hancock  county,  but  thj?*^  did  not  prove  profitable 
or  long-lived. 

MARYLAND.  Copper  mines  were  worked  in  thia  Btate  in  colonial  days 
ttud  during  the  first  half  of  the  nineteenth  eentur>\  There  arc;  thn*e  cuprif- 
erous mcasurea  of  some  little  extent,  and  the  copper  niinea  of  Mftr>1and 
were  actually  of  aome  importance  as  producers,  until  the  discover}-  and  ex- 
ploitation of  ^he  rich  native  metal  mines  of  Lake  Superior  put  a  quietus  oit 
copper  mining  along  llw^  Atlantic  seaboard. 

The  Mar>'land  orea  are  mainly  chalcopyrite  and  boniite,  'nith  occasional 
malachite.  Of  the  three  principal  dbtricts  of  the  stale,  the  most  importani 
ta  in  Frr'deriok  county,  running  along  the  Lingjuioi-e  hills,  from  New  London 
northward  to  a  point  beyond  Liberty towu^  thr-  nre  ix-emring  in  slates  and 
limestones.  The  second  district,  in  Carroll  county,  is  found  mainly  between 
Sykcsville  and  Finkaburg,  with  the  ore  in  slates.  Tht*  third  district  is  in 
Ballimorp  coimty,  at  Ban?  Hill«,  wliere  sulphide  ores  ftre  found  iu  hornblende 
gneisB. 

MASSACHirSETTS.  There  is  more  or  less  copper  at  various  points  in 
the  Old  Bay  State,  and  fitful  attempts  have  been  made  at  opening  mines* 
but  none  have  resulted  from  the  short-lived  operations.  A  little  nati\'e  cop- 
per is  found  in  some  of  the  tria-nsic  sandstone  strata,  and  chalcopyrite 
is  found  in  the  le^d  mines  at  Southampton,  also  near  Deerfield,  at  Turn- 
era  FalU,  Hatfield,  Sterling,  Rowe,  Le\erett,  New  Marlborough  and  Russell, 
also  ehalcopyntc  and  tetrahedrite  at  Newbur>^port.  Prof,  W.  O,  Crosby,  of 
the  Maaaachusetts  Institute  of  Technology,  furnishes  me  with  particulars  re- 
garding the  new  copper  prospect  opened  in  western  Massachusetts  in  1902,  a 
description  of  which  will  be  foimd  under  the  name  of  the  New  England  Min- 
ing C^, 

MICHIGAN.  While  the  Keweenawan  formation  of  Lake  Superior  out- 
en)p0  in  Wisconsin  and  Minnesota  to  the  we«t»  and  upon  the  Canadian  shore 
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iff  Lake  Superior  jis  \vf»ll,  tht-  drvf^lopcil  and  productivn  minos  oi  the  district 
lie  wholly  v\  hhiii  tlu"  Umils  of  the  stiitf  uf  Mioliigiiii,      (.'upper  ores  are  found  in 
the  gTiinirc  1>  iiig  iiorrh  of  ihf  iron  belt  m  Murf|Uette  eoanty,  :iud  one  imint  is 
being dtv'L loped  thereon,  but  fi>raU  practical  purposies  tlie  copper  belt  of  Mich- 
igan is  contained  in  t!ie  thnn*  counties  of  K**weeuav\%  Houghton  and  Ontona- 
gon, stretching:  from  ca.st  tti  west,  from  the  point  of  the  Keweenaw  peninaula 
along  the  mainland  of  the  western  half  of  the  southern  shore  of  Lake  Superior.  [ 
There  are  also  abandoned  roppi:'r  mines  on  Isle  Rjiyale,  which  is  now  prac- 
tically uninhabited  except  in  «nniiner.     The*  KewM^nawan  formation  streiehefl  ! 
through  Gogebic  county*,  and  aerusa  thf  Wisconsin   line  into  Minnesota,  but] 
there  never  ha'V'e  Ix^en  any  pmdueing  mines  west  of  Ontonugon  county. 

The  formation  t  arrying  the  cupriferous  lid- s  and  \'eins  of  the  Lake  Su- 
perior district  is  ('i>jnp<i^H*'d  of  old  lnva.  Hows,  supplemented  by  beds  of  con- 
glomerate f firmed  by  the  deposition  of  rocks,  liroken  from  adjacent  shoPea, 
upon  did  si^a-beds.  This  belt  of  Kevveenawan  rocks,  so  called  f rcini  its  pre- 
dominance in  the  Keweenaw  Peninstila,  where  first  noted  by  early  geologists, 
IS  of  considerable  extent.  It  forinM  a  irougli,  or  synelinid,  the  southern  edge 
outcropping  on  the  Keweenaw  IVninsuIn  utkI  to  the  westward  along  the  south* 
ern  shore  of  the  laki*,  and  it  is  with  this  southern  ixlgethat  we  have  to  do. 
The  other  outcrop  of  the  rock  strata  forming  this  trough  is  noted  on  lale 
Royale^  and  on  the  northern  shorts  of  the  grt^ater  part  uf  the  \vesteni  half  of 
Lake  Superior;  also  on  the  southern  shore  of  the  lake  in  Doviglas  county,  VTis- 
consin,  and  again  on  Michipicoten  island  and  the  adjoining  northern  shore,  at 
nearly  the  extreme  eastern  end  of  Lake  Supf*rior.  The  axial  line  of  the  syn- 
clinal seems  to  run  stunewhal  north  of  east,  but  then?  is  marked  diversity 
in  the  trend  of  the  southern  outcrop  ^^here  mining  is  actively  prosecuted,  the 
strike  ranging  from  nearly  due  East  and  West  to  North  30°  Eaat  in  the 
Portage  Lake  district.  Broadly  speaking,  Lake  Superior  Feats  in  the  trough 
of  the  Kewettnawan  series. 

Discarding  furthi  r  consideration  of  the  northern  outcrop  of  the  aeriea, 
where  the  dip  is  to  the  southward,  it  may  be  said  tlmt  the  dip  of  all  of  the  ^ 
southern  outcrop  of  the  Keeweenawan  beds  is  to  the  nort  hward  or  northwest-  fl 
ward.     The  cuprih^rous  strata  on  the  Keweenaw  peninsula  have  sandstone  to 
either  side.     The  underlying  sandstone,  to  the  east  and  south,  is  generally 
held  to  be  unconformable  with  the  traps  of  the  Keweenawan  group,  and  ha& 
Ijcen  idL-nlified  by  Dr.  L.  L.  Hubbard  as  of  the  Potsdam  series.     Copper  la 
occasionally    found  in  the  eastern  sandstone,  near  the  point  of  contact  with 
the  trap,  where  evidences  of  ignenus  influence  an?  quite  plainly  discernible; 
and  in  Ontonagon  county  fine  eopi>c>r  ha.s  been  foimd  in  the  overlying  sand* 
stone  conglomerate  of  the  Porcupine  mountains.     The  western  sandstone  is   ^ 
superimposed  upon  the  Keweenawan  beds  and  is  apparently  in  place.  ■ 

The  outcrop  of  the  Keweenawan  formation,  between  the  two  sandatonea, 
is  from  two  to  six  miles  wide,  roughh'  .-^peaking,  and  is  narrowest  whei^  tbe  dip 
of  the  strata  is  greatest,  and  ijvidest  where  the  strata  dip  least  sliarpty .  Toward 
tlie  middle  of  the  Keweenaw  peninsula  the  western  sandstone  is  lost  under 
the  lake,  and  at  Bete  Gris  bay  the  eastern  sandstone  also  plunges  beneath 
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ipcrior,  leaving  the  trsps  auti  corigionKTali'i*  in  sole  pos&jsiiiou  uf  th  ' 
tbr  priiinsiila  for  the  la«t  ten  tnile<s,  the  WHt^rn  eov»?ring  the  entire  for* 
Itiation  at    ihr  rud  of  Keweenaw  Point. 

The  Kfweentiwan  series  consiisJts  of  three  elenu'iitHrily  distinct  clasa«?s 
of  Pock,  though  the  snhdivisiona  aie  numerous,  Tlum^  principal  groups  are 
the  traps,  amygdaloidi^  and  conglomerates.  The  two  former  :ire  old  lava 
flows,  whOe  congloineratefe  are  composed  of  liroken  roek,  sand  and  gravel,  ce- 
mented by  pressutt^,  and  were  once  seabed^*.  The  tnips  and  amygdaloid^  aa^ 
in  many  respects  similar,  the  main  differeiiee  iMMnp  in  the  great-er  density  and 
unifomiity  of  the  trafts.  The  e(ii>|K*r  Ls  found  in  a  themicully  pun%  or  naliNr 
fitate,  in  the  am>  gdaloid^  and  conglomerates,  arid  t>cc!P*ionaliy,  to  a  limited  ex- 
tient»  in  the  traps.  The  theory  most  cotnintrnly  held  is  t  hat  th<?  copper  was  do- 
ited by  pn.*cipitafion  in  th«?  cavities,  in  the  strata  from  the  waters  of  a 
ive.  The  traps  being  disuse  rcK'ka,  usually  basic,  thert'  wjts  little  chance 
Sr  the  deposit  if m  of  copper  therein.  The  amvgdalnida  contained  an  infinite 
%*ariety  of  granular  and  eiTBtalline  rrn-k  forms,  the  ealcarcous  and  silteious 
portions  of  which  were  dissolved  quite  rtadily  Uy  the  waters,  presumably 
powerfuliy  impregnated  with  ^dls,  and  in  the  apertures  left  by  the  dissolu- 
tion of  the  chaiky  and  sandy  nodiile>i,  the  copper  was  dep^usited  when  pre- 
cipitated from  the  wait*rs  above.  There  is  also  a  theon^  tliiit  (he  copper  is 
purely  of  igneous  origin. 

A  crofiB-section  of  the  formation  at  any  given  point  would  show  ji  large 

number  of  trap,  amygdaloid  and  cnnglomerate  strata,  lying  o!ie  upon  the 

.her,  from  south  to  north.     These  Viir\'  gn-ally  in  thickness,  but  are  persist - 

i  both  as  io  length  and  depth.     There  must  nccestjurily  be  an  end  to  e\'en 

test  lava-flow^  and  owing  to  iiw't|Uiilitirs  existing  on  thi*  land-surface 

id  over  which  these  old  flowt*  sipn-^iid,  the  stratum  may  be  tempwirarUy 

cut  out^  to  reappear  at  greater  depth,  or  to  the  sides  of  the  point  of  disappear- 

Geoilogical  obnervation  lu  the  Lake  district  has  been  founded  very  largel>' 
on  the  conglomerates  as  base-lines,  and  many  conglomerat4»  reefs  have  been 
identified  and  traced  for  considerable  distances.     This  system  of  geologiciil 
identifieation  ie  ob^  iously  eorroet,  as  the  conglomerates  difTer  more  radically 
from  the  traps  and  amygdaloids  than  do  the  latter  from  ea^h  other.     All  of 
the  Vitrious  strata  of  traps,  amygdaloid^  and  eonglomerates  ^  ar^^  from  eiwh 
otbt*r  to  a  greater  or  less  extent,  according  to  their  cheniical  and  petrogrtiph- 
ical  formation,  cryst-allization,  and  alterative  influences  to  which  th<y  were 
jecled  after  their  original  deposition.     Some  of  the  traps  an^  blue,  fit  hers 
'.alih  in  color,  w  ith  various  mineralB  added  lo  the  original  diabase,  sueh  as 
LUgite,  prehnite.  calcite,  and  others.     In  addition  to  the  diabase,  there  are 
febit*  and  poi-phyritic  iHx-ks*  richer  in  silica. 

Of  tlie  conglomerates^  many  carry  copper  in  minute  quantities,  but  only 
two  have  been  mined »  these  being  the  Calumet  and  Allouez  conglomerate 
t^efft.  Nearly  all  the  antygda-loids  carry  capper  to  s<jme  exttjut,  but.  um\  all 
have  it  in  sufficient  quantity  to  render  mining  profitable.  With  the  exception 
of  three  mines  working  on  conglomerates  and  iHo  on  \eins,  all  the  .letne 
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iiiiiitf^  <jf  ihtt  district,  indudiiiiE:  producers  aad  properties  in  process  of  devekip- 
irierit,  are  opeu^  on  amygdaloid  lodes. 

In  addition  U)  the  main  portion  of  the  Ke««enawan  series,  iRliich  eon- 
bibt«  priiK'ipally  of  ♦.*ruptive  rocks,  a  secood  diAnaon,  mainly  of  aedimentar)* 
rocks,  wa«  fonii«ed  at  a  later  period,  and  in  this  second  division  the  Nonesuch 
min<f,  in  th<f  J*orcupln«e  Mountairif«,  was  opened  and  found  very  rich  in  fin** 
<M>f4M*r.  Tl^f  s**cond  division  of  the  Keweicnawan  series  was  formed  mainly 
hy  i\w.  breaking  down  of  \Y¥*  eruptive  rocks  of  the  preceding  formation,  and 
t)ie  rt^*|>o»ition  of  thr;  detrital  rock  so  secured  in  the  form  of  conglomerates 
and  saiidtftofUfH. 

T)u>  crystalliitf'  rcK'ks  stand  hif^lR'r  ttian  the  adjacent  strata  that  had  less 
power  of  n^HXHixw^  tjy  eleni<?nt8  and  glacial  action.  These  latter  have  been 
iiuirli  ero<i<d  in  iig«»K  pu«t,  iu  conwfquencc  of  which  the  copper-bearing  belt 
forniw  a  ridge  rining  fnjni  K)0  to  WK)  fwt  above  the  level  of  Lake  Superior, 
wiih  t)u'  htindstone  sloping  to  tht*  wat(;r  from  either  side.  In  many  places, 
rri|M*<'iully  at  tlwf  cn^stH  and  escarpments  of  the  igneous  strata,  the  naked  rock 
Mtantis  out  strongly,  l)ut  the  lower  portions  are  covered  with  drift.  In  places 
iin  (jverhurden  of  2(M)  or  more  f(*et  of  sand  is  found  surmounting  the  rock, 
and  HwanipH  iihovi'  t  lie  lodge  of  solid  rock  are  of  frequent  occurrence.  These  are 
serious  ohritiu'les  to  tlio  Irnuiting  of  mineral  deposits,  and  also  hinder  the  geo- 
logi(»al  exploration  of  the  district. 

The  dip  of  the  various  strata,  copiKir-lx^aring  and  otherwise,  varies  greatly 
lit  different  points,  ranging  from  73'  with  the  horizon  at  the  Baltic, 
to  as  flat  lis  2r)'  at  the  Arnold.  In  a  general  way  the  dip  of  the  trap 
sttries  is  HhariH'st  wlu*n  the  trap  belt,  as  expos;»d  at  surface,  is  narrowest;  and 
flattest  wh(*re  the  trap  formation  is  widest.  In  a  general  way  it  may  also  be 
said  that  th*^  dip  of  the  strata  is  sharpest  nearest  the  eastern  sandstone  and 
flattest  nearest  the  western  sandstone,  an  evidence  of  a  folding  or  pushing 
fonuA  exerted  from  the  diivetion  of  the  eastern  or  Potsdam  sandstone.  The 
uontai^t  of  the  eastern  sandstone  is  much  tilted  from  the  apparently  hori- 
sontal  pivHition  occupied  a  little  further  east,  the  sandstone  standing  almost 
vertically  at  some  plaiH»s  when*  adjoining  the  eruptive  rocks. 

In  adilitioi\  to  the  eop|x*r-boaring  amygdiUoids  and  conglomerates,  there 
arv  other  mMU\H»H  of  eopjx^r  supply  of  minor  value.  The  first  of  these  in  im- 
portancH^  juiiging  fnnn  the  amount  of  copper  produced  in  the  past,  Is  found 
in  tha  ti^un^  veins.  These  cross  the  formation  at  approximately  right  angles 
Hud  as  a  nile  are  nearly  vertical  iii  dip.  The  copper  in  th?s?  was  presumably 
dopuHited  iu  the  same  manner  as  the  crevices  iu  the  amygdaloids  and  traps 
wer\>  tillevl  with  the  sanv  metal.  The  second  source  of  copper  is  in  the  con- 
ta^'t  veiiui,  of  which  the  old  Minnesota  mine  affords  much  the  best  exmmple. 
The  thini  souix^t?  of  copper  is  found  in  the  ores.  The  Cliff,  the  first  and  one 
ixf  the  gi^atest  divivlend-p^'ers  aokong  Michigan  copper  mines^  was  opened 
ori£iuall\'  as  a  mine  of  black  oxide  of  c<^per.  The  Calun^c  «&:  Hecla  was 
noted,  when  tir^t  opeueil  iu  lS6i\  for  the  large  amount  of  malachite  found  in 
ihi^  conglomerate  near  surface  but  iu  this  instance  the  carbonate  had  been 
forukni  by  the  action  of  the  elcmients  from  the  nati^'e  copper,  which  x«|)land 
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i  m  n  little  depth.     Various  fisstiro  vrins  of  roppr r  on*  havo  bei>n  found,  **i*|«'- 
cUiliy  oil  Ke\Vi>enaw  Point,  vrvli  toward  thi-  fast^rn  rncL 

The  exist-ence  of  nati\c  ropptr  on  the  fttiiiiiv;  m  sliorp  of  Lake  Supc^rior 
firsfft  made  knowTi  to  the  world  by  the  intrepid  Ji'snil  missionaries  of 
France,  who  visited  the  unknown  inland  sea  eady  in  the  lAnentt*rnth  een- 
tiir\  ,  Native  copper  was  found  by  other  explorers  in  that  and  the  succeed* 
ing  centurvj  and  in  1770  on*'  ( 'aptjiin  Jonathan  C'arv^er  printed  a  book  in  Lon- 
don, telliiig, among  other  things,  of  the  riehnesaof  Lake  Superior  in  copper, 
which  had  but  to  be  pieked  up  and  carried  away.  This  led  to  the  forma- 
lion  of  a  copper  mining  company  in  London,  and  a  party  of  miners  sent  o%'er 
from  England  worked  on  the  banks  of  the  Ontonagon  river  in  the  winter  fif 
1771-72,  under  tlie  direction  of  .\lexander  Henr\%  an  adventurous  Eiigiish- 
man  who  had  turned  hunter,  trapper  and  finally  miner.  A  long  adit  was 
driven  in  a  cla\'  bank ;  this  caved  in  when  the  rains  came  in  the  springy  and 
no  further  attempts  were  nmde  at  mining  copper  for  seventy  years. 

In  1830  the  southern  shore  of  Lake  Superior  was  first  visited  by  Dr. 
Douglaas  Houghton,  of  Detroit,  a  3'oung  scientist  combining  with  his  tech- 
dical  skill  rare  and  valuable  courage  and  practical  knowledge  of  men  and 
matters.  Tlirough  his  indefatigable  efforts  the  upf>er  peninsula  of  Michigan 
was  first  surveyed,  and  ttie  discoveries  of  Dr.  Houghton  led  to  the  exploita- 
tion of  both  the  copper  and  iron  nif^tisures  of  the  Lake  Superior  district^  now 
among  the  most  valuable  and  productive  mineral  fields  of  the  world.  The 
first  *•  miners"  to  reach  the  Lake  Superior  copper  fields  were  Jim  Paidl  and 
Nick  Miniclear^  two  backwoodsmen  \vh<i  came  overland  from  southern  Wis- 
coQsin  in  midwinter,  suffering  great  hardsliips,  and  arrived  on  the  shore  of 
the  great  lake  in  March,  1843^  The  federal  go^'e^nment  opi*ned  a  land  office 
at  Copper  Harbor  in  the  same  yexir,  and  a  number  of  hardy  pmapeelors  begun 
work  before  navigation  was  closed  by  the  storms  of  early  fall.  More  miners, 
most  of  whom  were  devoid  of  practical  knowledge,  arrived  in  the  following 
year,  and  as  the  news  of  imjjortant  di.^icoveries  liet  ame  bruited  about,  the  first 
Coniish  miners  arrived  to  do  real  mining.  The  operations  of  the  first  two  or 
three  years  were  productive  of  little  but  knowledge,  8*H'ured  by  mistakes 

^that  now  appear  ridiculous.  The  firnt  copper  in  any  f  luant  it  y  of  import  ance  was 
taken  from  a  vein  of  melaconite  in  Keweenaw  county  in  IH46;  the  same  com- 
Mmy  opened  a  fissure  vein  of  native  copper  a  little  hiler,  and  begun  the  pay- 
mtSki  of  di\'idend»  in  1S4Q,  since  which  time  there  have  been  dividends  paid  in 
emeh  succeasive  year  by  Lake  Superior  eopper  mines.  But  little  later  than 
the  eArly  operations  of  the  t'lifl*  company  in  Keweenaw  county  were  the  pio- 
neer operations  cjf  the  Miunesolacotupany,  in  Ontomigon  county ,  at  the  other 
end  of  the  distrit-t.  Extensive  rtnuains  of  pn-histciric  mines  wer^*  found  at 
manv  ptiini^**  and  a  number  of  the  best  minrs  (^f  ihf  distrit  t  liave  been  devel- 
oped on  lodes  revealed  by  lines  of  old  pit 8, 

In  the  earlier  years  of  development  ih**  prrtfitable  mines  were  opened  on 
fissuTT  vetnii  in  Keweenaw  county,  and  on  the  contact  veins  of  Ontonagon 
jimn*y.  Tlie  middle,  or  Portage  Lake  district,  wan  held  to  be  of  little  prom- 
»    ,  and  the  attempts  made  tn  open  paying  mineH  on  the  strAtifit  d  beds  were 
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rugarded  with  amused  contempt  by  the  successful  operators  of  vein  mines,  un- 
til at  last  the  Quincy  mine  made  a  success  of  an  amygdaloid  lode.  At  present 
all  hut  two  of  the  active  mine^  of  the  Lake  district  are  opened  on  stratified 
hods,  and  of  the  two  remaining  mines,  one  is  equipping  a  mill  to  treat  copper 
from  fissure  veins  in  Keweenaw  county,  and  the  other  is  reopening  the  old  con- 
tact vein  of  the  Minnesota  mine  in  Ontonagon  county,  in  addition  to  devel- 
oping a  new  mine  on  an  amygdaloid  bed. 

MINNESOTA.  The  western  continuation  of  the  Keweenawan  cuprifer- 
ous formation  extends  from  the  upper  peninsula  of  Michigan  across  northern 
Wisconsin  into  Minnesota.  The  Keweenawan  rooks  are  found  in  Cook,  St. 
Louis  and  Pine  counties  in  tho  northeastern  part  of  the  state  and  short-lived 
attempts  at  prospecting  have  l>eon  done  in  all  three  counties.  Native  copper 
and  malachite  have  been  found  in  Chisago  county.  An  occurrence  of  copper 
of  geological  inton»st,  though  of  no  commercial  importance,  was  noted  in  St. 
Louis  county  in  1900,  when  the  Montana  shaft  of  the  Minnesota  Iron  Com- 
pany yielded  about  100  pounds  of  native  copper,  found  in  sheet  form  imbedded 
in  iron  ore,  at  a  depth  of  about  300  feet. 

KISSOURI.  Carbonate  and  sulphide  ores  occur  at  a  variety  of  points  in 
this  state,  and  a  number  of  small  mines  have  been  opened,  though  none  are 
now  working.  Native  copper  and  various  ores  are  found  in  the  Stanton  mine 
in  Franklin  county.  Malachite,  azurite  and  chalcopyrite  occur  in  the  Circle 
Diggings  of  Cole  county,  and  at  the  Collins  mine  in  Cooper  coimty.  Mala- 
chite has  been  found  in  the  Cherr>'  Valley  mines  of  Crawford  county.  A 
little  chalcopyrite  is  found  at  times  with  the  sphalerite  in  the  zinc  mines  of  the 
Joplin  district,  in  Jasper  county.  Tho  O'Bannon  and  Buckeye  mines 
at  FredoricktoA^Ti,  Madison  county,  were  once  worked  for  copper,  and 
while  in  the  Catherine  load  mines,  near  Fredericktown,  in  October, 
11)02,  I  secured  a  little  chalcopyrite  from  magiiesian  limestone  carrying  dis- 
seminated galena,  (.-halcopyrite  has  been  found  in  Jefferson  county,  and 
Shannon  county  had  a  short-lived  copper  boom  in  1901. 

Tho  ('omwall  and  Swansea  copper  mino^  were  opened  in  1863  on  paral- 
1<*1  blanket  veins  of  disseminated  chalcopyrite  with  chert  gangue  in  a  country 
rock  of  Silurian  limestone.  Tho  southern  half  of  the  state,  from  the  Misma- 
sippi  river  to  the  Kansas  lino,  posscssos  grt»at  mineral  wealth,  and  while  the 
principal  dovelopmonts  will  probably  lx»  in  l(»ad,  zinc  and  iron,  the  opening  of 
a  profitable  copper  mine  is  by  no  moans  impossible,  as  the  southern  Missouri 
format ioii  of  magnosian  limestone  of  carboniferous  age,  intruded  by  granit« 
and  porphyry,  is  ono  t  hat  hiis  given  to  t  he  world  some  of  its  best  copper  mines 
in  other  Holds. 

MONTANA.  The  Butte  camp  of  Silver  Bow  county  is  now,  and  for  sev- 
eral years  has  boon  the  largest  producer  of  copper  of  anj'  district  in  the  world. 
Copper  ore  is  found  in  the  counties  of  Beaverhead,  Cascade,  Deer  Lodge, 
Granite,  Jefferson,  Madison,  Meagher,  l^wis  &  (larko.  Park,  Silver  Bow  and 
Teton.     A  little  mininjr  is  done  out.side  of  Silver  Bow  county,  and  in  these  dis- 
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iricts  the  ores  arc  m&inly  sulpljidcB,  usually  in  association  with  diortt<?s  ap- 
pearing as  iiitrusives  in  a  qtjartzite  riumtn'  rtK*k  of  Cambrian  age, 

llii?  Butt€  camp  is  approximately  a  n-eiangln  of  foui"  by  8even  miles,  but 
the  iiiojv  important  minea  and  principal  prtidwrtion  are  in  an  area  of  little 
more  than  two  stiuare  milos.  Fmni  this  little-  f>pot  hms  uoine  linndreds  of 
tntiUons  of  doihtrs  "orth  of  copper,  Miher  und  jrold,  and  und^r  normal  t-ir- 
cUiustaiK'fv'^  the  produrtittn  of  this  distrirtj  small  inily  In  area,  isj  uoi  less  than 
10,000  tons  of  refined  *x)pper  monthly— uii  amount  lifty  per  e^nt  greater  than 
tb?  output  of  any  other  cupriferous  district  of  the  world. 

Butt«  Wild  originally  a  plai'er  gold  camp,  but  m  sticli  waa  of  amall  ini- 
portajicc  and  short  life.  Silver  mines  w«*re  opemd  later,  and  these  tnmed 
iut-o  eopp«*r  mines  al  dfpth.  As  early  as  1880  the  Parrt*t  and  rios<ton  «SL'  Colo- 
rado mineis  vere  makinia:  argentiferous  matte,  mul  in  the  following  yetu*  wna 
begun  the  great  development  that  Iransfurnu'd  Buitr  into  tlu*  world'^  grrjit- 
cwt  cupper  enmp  within  a  deeiide. 

The  eountn  roek  of  the  Butte  district  iitgruniie,  of  whieh  the  Butte  gran- 
ite ia  th<?  elder  and  thi'  Bhiebird  an  intnisiw.  The  ore  bodies  are  of 
very  irregular  form,  ix'curring  in  veins  rimging  from  mere  iif^ama  up  to  llHl 
fat  in  wiilth,  with  many  bulgings  and  pinehings  from  point  to  point,  but 
with  a  general  lendeney  toward  greater  w  idth  at  depth.  The  veitis  are  con- 
siderably  faulted  and  cut  l>y  hoi^ses  of  dykenx'k.  The  walls  are  poorly  dofmiMi 
in  many  eases,  and  this  gives  rise  to  the  plausible  thcor\^  that  the  veins  have 
been  formed  along  a  si^ries  of  small  fissures  marking  a  line  of  disturbance, 
T»thrr  than  from  a  general  faulting,  and  that  th(-*se  small  fii?.sure3  have  been 
gn?atly  enlarged  at  many  points  by  rc»placement  of  the  original  walk.  The 
\'«?itiii  are  nearly  all  mineralized  and  form  a  \'i'ri ruble  network  underground, 
crossing,  interwea^'ing,  pinching,  enlarging  and  beliavitig  getierally  in  the 
most  erratic  manner.  Tlie  damnable  mining  laws  of  the  Uniit^d  States  are 
peculiarly  adapted  to  the  fomentation  of  mining  litigation,  and  a^  a  conae- 
quence  of  the  physical  and  wientific  impossiliihty  of  det<Tuuning  the  apices 
nf  m&ny  of  the  veins,  the  principal  mining  interests  of  this  distiiet  have  Ix*- 
come  entangled  in  a  uiazi*  of  lowsnits  that  eannot  be  settled  during  the  Ufe- 
lime  of  the  prr«ent  generation,  unlins  thi^  litigants  can  arrive  at  some  under- 
atfinding  out  of  court,  or  the  weaker  pmtieg  Im^  driven  to  the  wall.  That  the 
miiies  work  and  earn  good  profits  after  paying  the  mihioits  siHMit  in  litigation 
Is  strong  e\idence  of  the  richness  of  the  district.  In  a  eamp  like  Butte,  everj- 
mining  claim  should  carry  its  title  to  the  side- walk,  and  not  an  inch  beyond* 
Any  other  system,  and  most  esp<x'ially  sueh  a  cumbersome  and  dishonest  sys- 
tem as  furnbhed  by  the  present  federal  mining  laws,  m  an  incentivr*  to  rascal- 
ity»  a  discouragement  to  legitimate  mining,  and  a  disgrac<^  to  the  country  n;- 
iipoasiblc  for  laws  so  utterly  at  varianti'  wiih  enmmon  8ens<^  and  eommon 
honesty. 

The  gnngue  of  most  of  the  ore  bodies  is  granitic  ur  i*ilicioUij-  A  little 
native  copper  is  found  in  the  granite?  at  p^iints.  In  the  case  of  most  mines 
of  the  district  the  upper  levels  carr>'  high  values  in  silver  with  only  a  trivlid 
WDount  of  copper,  t  he  lal ter  averaging  unr-  jj^.'r  cen t.  or  less.    This  oxidised  ::one 
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luui  a  depth  of  200  to  400  feet  as  a  rule.  Below  this  them  k  a  median  2oai\ 
frequently  characteriaed  by  veins  almost  or  quite  barren  of  cither  copper  or 
mlver  values  in  the  upper  section,  followed  by  the  richer  sulphides.  This 
middle  iodc  varies  greatly  in  characteristics  in  different  shafts.  The  third  or 
luweat  aone  is  found  at  about  the  water  levels  where  the  ore  becomes  unal- 
tered iron  sulphides.  Unfortunateh'  for  the  peace  of  mind  of  geologists  and 
mineralogists^  the  Never  Sweat  mine  is  now  producing  the  extremely  rich 
ore  chalcocite  from  its  2,200  foot  level.  This  occurrence  does  not  fit  in  with 
any  of  the  generally  accepted  theories  of  copper  deposition,  which  is  bad  for 
the  theories,  Belovv  the  permanent  water  level  the  ore  bodies,  while  retain- 
ing full  width  and  strength,  give  constantly  decreasing  copper  values  with 
added  depth.  The  dr^'pest  shaft  in  the  Butte  district  is  now  down  oeatiy  a 
half  mile,  and,  excepting  the  chsJcocite  in  the  Xevcr  Sweat,  the  perc*!ntage  of 
copper  decreases  in  a  fairh^  steady  ratio  as  depth  is  gained.  The  Anaconda, 
which  started  with  55  per  cent  ore,  is  now  averaging  but  a  little  ovvr  3  per 
cent  copper.  There  are  still  lower  grade  deposits  of  immense  area  in  the  dis- 
trict, as  at  thr  Modoc  mine  of  the  .\naconda  and  HscwhejTe,  and  in  \iew  of 
the  great  improvements  in  metallurgical  processes  made  during  tlie  past  dec- 
ade, such  ores  may  be  used  eventually.  While  Butte  is  most  distinctly  work- 
ing into  a  lower  grade  camp  each  year,  it  must  not  be  inferred  that  \\w  high 
grade  ores  are  exhausted.  All  of  the  big  mines  have  considerable  rest*rve»  of 
rich  ore,  other  high  grade  ores  are  locked  up  by  litigation,  and  still  others  an^ 
being  developed  every  year. 

Mining  de\'elopments  of  the  past  two  years  in  the  flat  east  of  the  city  iodi* 
cate  that  the  productive  area  of  the  district  will  be  greatly  itureased,  and  pos- 
sibly doubledt  in  t  he  future.  W  hile  Butte  b  no  longer  tlie  high  grade  camp  of 
ten  years  ago,  and  at  least  one  of  its  great  miuen  has  probably  passed  its  lenith, 
the  district  is  by  no  means  decadent.  It  is  not  likely  that  iijjy  man  now 
living  will  eur^ive  to  see  the  last  too  of  copper  niade  by  Butte  mines,  nor  even 
live  long  enough  to  draw  the  last  dividend  paid  by  a  Butte  copper  mine. 

NEVADA*  The  development  of  silver  mines  of  fabulous  richness,  coined 
with  political  exigencies,  brought  Xevada  into  statehood,  some  forty  years 
ago.  Beyond  working  the  silver  bonanzas  along  tlu*  extreme  western  edge 
of  the  state,  there  was  little  mining  development  attempted,  though  pros- 
pectors brought  in  reports  of  rich  dibco\'eries  from  i^vvn'  county.  Lack  of 
railroad  lines,  coupled  with  a  sparse  population  and  mountainous  topography, 
discouraged  exploration,  and  for  these,  and  possibly  other  reasons,  Nevada 
has  received  less  attention  from  the  miner  than  any  other  of  the  western  min- 
ing states.  Of  late  this  old  order  of  things  seems  to  be  changing,  and  better 
times  are  in  store. 

Copper  ore  b*  reported  from  the  counties  of  Elko,  E^merelda,  Eureka, 
Humboldtp  Lfinder,  Lincoln,  Nye,  Storey  and  White  Pino.  Mines  are  now  be- 
ing developed,  and  \ihtle  operations  are  upon  a  rather  small  scale  at  most  of 
ihem,  prommiiig  pro|><?riies  urc  being  opened  in  ij*_'\eral  cases.  The  state  is 
still  tnost  inadequately  supplied  with  railroads,  w^agou-roads  and  people,  and 
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thesp  drawbacks  will  deter  the  dmelopment  of  copper  mines  until  partially 
overcome,  but  it  is  probable  that  the  future  will  eoe  an  increasing  interest  in 
the  mtmng  of  copper,  as  well  as  of  gold  and  other  metals,  e^peciaUy  as  Nevada 
lies  between  California  and  Utah,  two  of  the  richest  mineral  states  of  the 
Union,  and  the  general  geological  conditions  are  much  the  same  in  these 
suites  and  Ansona  as  in  Nevada. 

IfEW  HAMPSHIRE.  Copper  ores  are  not«d  at  a  number  of  points  in  this 
state,  more  especially  in  Grafton  county.  There  are  also  deposits  of  appar* 
enily  considerable  extent  in  the  Mt,  Gardner  district,  near  Woodsville,  and 
chalcopyrite  has  been  found  at  other  points^  includinjif  FrnnconiH  in  the 
White  Mountains,  where  the  ore  occiu^  in  gneiss. 

NEW  JERSEY.  The  first  copper  mine  in  the  United  States  was  opened 
in  New*  Jersey,  and  this,  the  old  Schuyler  mine,  discov^ered  in  1 719,  is  now  be- 
ing worked  b^^  the  Arlington  Copper  Company.  The  Schuyler  was  worked 
upon  w*hat  was  considered  a  large  scale  in  those  dnys,  and  made  its  owner 
weaithy.  Work  was  suspended  when  the  Revolutionan^-  War  licgun,  and  the 
mine  has  never  been  ste^ily  worked  since  that  time,  although  it  has  been 
operated  ^asmodically  on  several  occasions. 

Ore  deposits  of  low  grade  are  found  at  a  number  of  points  in  this  state, 
and  there  is  considerable  native  copper  in  the  vicinity  of  Somervillc,  Fleming- 
Ion  and  New  Brunswick.  There  are  also  old  copper  mines  at  Belleville, 
Griggstot^Ti  and  New  Brunswiik,  mo^t  of  which  were  .^mall  and  unwuccessful. 
As  the  known  deposits  of  ore  and  native  copp+T  in  this  state  are  of  low  grade^ 
it  is  obvious  that  success  can  be  secured  only  by  the  operation  of  mines  upon 
a  fairly  large  scale. 

NEW  MEXICO.  Native  copper  has  been  found  in  the  Santa  Rita  mines 
of  Grant  county,  and  copper  ores  ure  found  at  many  points  in  the  statc^  hav- 
ing been  noted  in  considerable  quantities  in  the  counties  of  Grant,  Lincoln,  Rio 
Aniba,  Santa  Fe,  SieiTa,  Socorro  and  Taos.  General  geological  conditions 
are  favorable  to  the  finding  of  profitable  niineSj  und  there  are  several  prop- 
erciea  of  considerable  magnitude  and  good  promise,  notably  the  Aberdeen,  at 
Lordsburg,  which  is  a  dividend-payer,  the  Santa  Fe,  Santa  Rita  and  others. 
There  is  much  prospecting  for  copper  in  progress,  and  a  number  of  mines  are 
beiiig  opened  in  the  various  counties.  New  Mexico  has  had  a  rather  poor 
standing  among  mining  men  for  the  past  fifteen  or  twenty  years,  due  to  some 
lai]ge  fsOtiree  scored  in  the  territor>'  in  early  copper  mining  ventures,  but 
these  seem  to  have  been  the  fault  of  general  conditions  rather  than  to  have 
come  from  the  lack  of  ore.  The  first  mining  ventures  were  carried  on  under 
^reat  disadvantages,  and  it  is  unfair  to  the  lerritorj'  as  a  whole  to  condemn  it 
because  of  the  failures  of  a  few  mines.  There  arc  many  more  failures  than 
sueoeSBes,  even  in  the  best  copper  mining  districts  of  any  state  or  coimt  ry ,  and 
in  the  neighborhood  of  thi^  greatest  successes  will  nearly  always  be  fomid 
t  he  biggest  failures* 
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HEW  YORK.  The  Empire  State  has  no  copper  ramea,  although  copper 
ores  havt^  been  found  at  a  number  of  poinls.  ChaJeop\  rite  i^  found  at  the  An* 
cram  and  BecktM!  leud  mines  in  (  olunjbin  county ;  at  EUenvUle  and  the  Red 
Bridge  lead  mines  in  llstiT  (caii^In  ;  witli  arsenopyrite  near  AV'urtsboro,  Sul- 
liviin  county:  in  (Jhcstcr^  Wurrt^n  county;  Eastchester,  Westchester  county; 
Trowii  Point,  tisacx  county;  Akwamtria  and  Antwerp,  Jefferson  county  ;  Salis- 
bun%  Herkimer  county ,  and  at  Canton,  Fouler  mjd  the  Rossie  iron  mines  in  St. 
Lawrence  coimty.  Malachite  and  cuprite  occur  at  LadentoTMi,  Rockland 
county t  occuritig  in  thin  seams  in  the  Irap^  and  azurite,  malachite  and  chal- 
t*opyrite  have  been  foimd  near  Ossining,  VVestchcgter  coimty. 

NORTH  CAROLIITA.  This  is  an  important  state,  rich  in  mineral  re- 
eourx'es,  fntd  although  it  has  never  been  a  considerable  producer  of  copper, 
may  iM^-come  such  in  the  future,  as  it«  iin*  measures  are  of  large  extent  and  de- 
cidedly promitiiu^  at  some  points.  The  state  had  stMeral  small  copper  mines  in 
regidar  operation  in-fore  the  Ciril  War,  and  has  been  a  it^piilar  though 
small  producer  of  t  he  metal  for  Konie years  past .  In  vii«\v  of  the  pres»»nt  iuter^ 
est  in  eoppcr  mining;  in  ttiis  state  it  stM-nis  probable  thai  the  production  will 
be  increased  by  the  making  of  stncral  mines  of  fair  »\y>*\ 

So  far  as  can  be  determined  b\  the  liiniled  ge<«lopeal  research  given 
many  of  the  countieH^  and  the  devclopnicnts  to  date,  I  he  m»>Hl  intportant  cop- 
per measures  of  the  slate  art*  contained  in  the  counties  of  A!<ht%  Rowati,  Pit- 
Bon^  Cabarrus  and  Oranville,  but  copper  ores  an*  also  found  in  the  counties  of 
Alexander,  Alleghany,  Caldwell,  Catawba,  Chatham,  Clay,  l>n  idson,  GastoUi 
Guilford,  Jackson,  Lincoln,  Madison,  Mecklenburg,  Mitchell,  Montgomerj-. 
Moore,  Rockingham,  Swain,  Traris>'lvania,  Watauga,  Wi'kes  and  Yadkin, 
and  verj'  possibly  in  seviTal  others  as  welb  The  ores  are  mainly  sulphides, 
considerable  ehaleocite  being  found  in  Ashe  and  adjoining  coimties^  but  na- 
tive copper  has  been  found  at  the  MeCulloch  mine  in  Guilford  eounty,  and  all 
»f  the  conunercial  ons  of  copper  are  found  in  the  state,  as  well  as  a  long  list  of 
the  minor  ores.  Tlic  variety  of  copper  minerals  notf»d  in  North  Carolina  is 
probal>ly  nearly  or  quite  as  great  as  in  Arizona. 

The  Mrgiliiia  district,  on  the  border  of  \1rginia  and  North  Carolina,  and 
including  thr'  counties  of  Person  and  Granville  in  the  latter-named  state,  has 
Sidphidc  on^s  occurring  in  lenses  longitutlinally,  anil  apparently  in  scries  ver- 
tically, as  prm^n  iiy  devclopmenls  Uy  about  300  feet  in  depth.  The  Virgilina 
district  is  in  the  snl»-PJcdemoJit  divifilon  of  the  Appalaehiati  belt,  and  in  the 
same  division,  considerably  further  souths  is  found  the  Gold  Hill  district, 
where  there  has  been  contiiderablc  development,  and  whi^n^  the  ores  appar- 
ently hold  their  full  values  to  the  greatest  depth  reached,  which  is  slightly 
under  l,fXM)  feet,  the  ore  nmning  1  to  10  per  cent  copper,  2  to  4  ounces  silver 
and  about  $2  per  ton  in  gold.  The  area  of  the  Gold  Hil!  field,  as  far  as  deter- 
mined, is  about  25  miles  in  length  by  one  mile  in  width.  The  chalcopyrite  oc- 
cur»in  quartz  and  a  decomposed  schist. 

OHIO.  Native  copper  nuggets^  lirought  doi\n  from  Lake  Sui>erior  by 
glacial  action  arc  frequently  found  in  tlje  drift  in  this  state,  and  native  copper 


I 
I 
I 


I 


TUK  COFPt:^  NWDflfHiK, 


n:, 


knwniB  t%r\*  taketi  fm»ii  ihe  inouncL*  i>tiili  hy  u  prehistonc  i'a.rv, 
but  such  ix^rarreneea  arc  not  of  induHtrial  Vivluc,  atul  jiiv  of  but  .slight  geologi- 
cal ID tr rest.  So  far  as  rcport^nl,  no  trjM?e  in  found  tjf  any  copper  depofiita  in 
plaoe  III  the  st;«tc,  • 

OKLAHOMA.  Copper  ore  Haa  been  found  in  small  quantities  at  several 
pciiiits  in  this  territory,  but  so  far  as  knciwn  uonc  of  th»?  discoveries  are  of 
much  promise.  A  little  excitement  was  cau»'d  lale  in  1901  by  the  finding  of 
copper  OPBB  in  th}  hills  of  Wood  and  Woodward  counties,  but  nothing  came 
of  the  disco\  cric«, 

OREGON.  Copper  ores  are  found  in  a  number  of  districts  in  this  state^ 
notably  in  the  counties  of  Baker,  Grant  tind  Josephine.  The  St.  Helens  dia- 
trict  is  regarded  as  of  promise*  Iti  Josephine  county,  just  north  of  the  Cali- 
fornia line,  the  copper  belt  of  that  state  continues  into  Oregon,  general  con- 
ditions being  Birnilar  to  those  in  Del  Xorte  county^  California.  The  Dietrick 
district  in  Josephine  county  is  the  scene  of  sfjme  little  activity  in  copf>er  devel- 
opment at  present,  The  ore  in  this  district  carries  good  values  in  gold  and 
silver*  as  \\*eU  as  high  percentages  of  copj>er,  and  the  veins  are  said  to  be  of 
good  vvidth.  The  Burkemont  district  i^  iii  eastern  Oregon,  and  is  apparently 
a  continuation  of  the  Seven  Devils  district  of  western  Idaho,  which  it  adjo'ma. 
There  an*  considerable  bmlies  of  low-grade  ore  in  this  district,  and  it  is  evident 
that  pfofitabje  mines  can  bt*  nuule  only  by  large  development  and  the  steady 
production  of  a  large  ore  tonnage. 

PENHSYLVAKIA.  Although  copper  mining  was  undertaken  in  Penn- 
sylvania more  than  a  hundred  years  ago,  the  state  yet  lacks  a  copper  mine. 
Tlie  earliest  attempt  in  this  line  was  at  th*?  Gap  mine,  in  Lancaster  county, 
which  was  opened  as  a  copper  mine  in  the  eighteenth  centur>',  and  was  a  fail- 
ure as  such,  but  wa«  reopened  ai*  a  riickf4  mine  about  1850^  imil  waa  succeas- 
fuUy  operated  ffir  that  metal,  with  a  small  incidental  productiiui  of  copper,  un- 
til 1893,  when  the  richer  mines  of  the  Sudbury  district  of  Ontario  brought 
about  a  fall  in  the  price  of  nickel  ihat  rlt>sed  the  Gap.  There  are  copper  ores 
at  a  number  of  points,  mostly  in  small  qtian titles.  Native  copper,  chalcopy- 
riie^  a«iirite,  malachite,  ehr>^8ocolla,  cuprite  and  brochantitft  are  found  at 
Cornwall,  I>ebanon  county.  The  Ferkicunen  mine  in  Motitgomerj''  shows  as 
lotig  a  list  of  copper  minerals.  In  an  abandoned  lead  mine  at  St^huylkill,  Ches- 
ter county,  a  variety  of  ores  and  nntive  copper  occur,  and  chalcopyrite  is 
found  In  the  KIiz:abeth  mine  nt  Norwielj,  in  the  same  county.  Native  copper 
and  cuprite  hav*-  lieen  fo\md  near  nrttyshiirg.  Native  copper,  malachite, 
rhr^^socolla,  chalcopyrite,  cviprite,  mebiconite  and  aurichalcite  fjccur  at  Jones's 
mine,  3TorgaiU/»«Ti,  Buck.H  cinrnty,  and  mahiehlte  hsLs  been  found  at  New  Brit- 
ain in  thf»  same  county.  Oxidc^  carboiuMe,  s^ulphide  and  silicate  on»s  have 
b*?ni  found  in  small  quantities  in  the  quarries  of  Frankford,  a  suburb  of  Phila- 
delphia. Bomite  has  been  found  in  York  county,  and  sundry  ores  are  re- 
ported from  Montgomerv'  county.  A  little  pmspecting  for  I'tippt^r  has  lieeii 
done  during  19fl2  in  Potislow^n  and  alsf>  at  Tunkhannoek. 
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RHODE  ISLAJfB.     There  are  no  jnbies  of  copper  in  thb  little  state,  butj 
chfllcopynieon?  b  found  at  PorUniouth^  and  malachite,  a/ u  rite,  bo  mite  and 
rhalcop^'rite  tx"cur  at  C*umberland,  while  malachite,  astuite  and  chalcopyrit 
have  been  found  at  Jolmstorr. 

&OtJTH  CAROLINA.     C'halcopyrite  has  been  found  in  the  Fair  For„ 
gold  mines,  in  Union  county,  init,  so  far  as  known,  there  are  no  copper  depodti J 
(fiving  prom!**e  of  making  mines  mthin  the  limits  of  the  state.  ' 

SOUTH  DAKOTA.     In  the  southwest  comer  of  the  state  of  South  Da 
kota,  arismji  from  an  extensive  plain  and  isolated  geologically,  is  the  peculij 
mountabouii  region  known  as  the  Black  Hills.     These  mountains  are  a  vent* 
able  storehouse  of  nature's  mineral  Wealth,  and  there  are  but  few  metals  not] 
found  here  in  greater  or  less  profusion.     The  presence  of  copper  was  noted  by 
early  explorers,  but    in  tlie  all-consuming  ^arch  for  gold  the  other  metala 
were  neglected  until  a  few  years  ago»     Copper  orci:  are  in  demand  at  the  local 
smelters  for  use  as  fluxes  in  reducing  refractory  gold  ores,  being  preferable  _ 
to  the  barren  fluxes  that  ivould  otherwise  be  neccssar>'.     Geologically,  th 
copper  meaaures  of  the  Black  HiJla  ha^c  been  compared  by  several  scien- 
tific observers  with  those  of  tlic  Ducktown  district  of  Tennessee,     The  prin- 
cipal mining  developments  have   been  made   in  Pennington  county,  whera^H 
several  copper  mines  are  now  being  developed.  ^| 

TEHT^ESSEE.     The  proven  ^.-opper  deposits  of  Tennessee  occur  in  Polk 
county,  in  the  extreme  aoutlicastem  corner  of  the  state,  :ilt hough  the  dis- 
covery of  high-grade  copper  ore  was  reported  from  Lawrence  county  late 
in  1902.     A  littlo  native  copper  is  found  in  the  Ducktown  mines,  but  the 
important  source  of  supply  is  ehiil copy  rite.     The   DucktoTVTi  district   was 
discovered  circa  1840,  and  as  early  as  1854  there  were  two  blast  furnaces 
in  operation  at  that  point,     A  thriving  industiy  Imd  been  built  up  and  the^ 
prosperity  of  tlie  dr strict  seemed  assured  when  the  i  ivil  War  brought  mtnini^H 
and  smelting  to  a  standstill,  and  work  was  not  resumed  until  some  years  after^^ 
the  war,  and  then  in  a  small  way  only,     A  British  sj^ndicate  did  the  first, 
post-bellum  work,  and  has  been  followed  by  a  strong  American  company. 
The  copper  induHtry  of  the  Dtiektowii  district  seems  to  be  on  an  assured 
footing  again,  with  ever\*  pros]ject  of  growth  in  the  future. 
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TEXAS.  A  little  native  copper  is  found  in  Hurnet  and  Llano  coimties^l 
and  there  are  ores  of  c  h  ale  opy  rile  in  both  count  its,  as  well  as  argentiferous' 
tetrahedrite  in  the  latter,  i'arl tonal e  and  iiilieate  ores  are  exposed  at  a 
liumber  of  point«  along  the  Brazos  river,  in  i\w  Permian  sandstones.  Mala-^— 
ehite  and  aisurite,alflo  chaleopyritc  and  l>ornite,  in  a  quart  k  gangue,  have  beeii^| 
found  in  a  prospecting  shaft  four  miles  north  of  Llano,  the  ores  carrying 
0.11  ounces  of  gold  and  2,5  ounces  sil\er  piT  ton.  A  hand-picked  sample 
of  tetrahedrite  fnini  Baby  head  Mountain,  Liano  count)',  gave  107,8  ouncen 
sih^er  and  6.4%  copper.  The  White  Eagle  Copper  Company,  operating  in 
Bumet  county,  ha**  developed  a  mine  by  shaft  and  an  open  cut,    -It  is  prob- 
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able  that  copper  ores  will  also  be  fouud   in  several  other  coimtieis  of  the 
Texas  tniDer&l  xotie, 

!7TAH,  Copper  has  long  been  produced  from  ITtah  mines,  b^t  until 
quitrf?  recently  the  roctAl  has  becji  obtained  only  r>  a  by-product  irom  the 
smelting  of  gold  and  silver  ores.  With  the  development  of  the  Utah  and 
Buigham  mines  of  the  We«t  Mountain  dUtrict  of  Salt  Lake  county,  a  new 
eni  has  been  entered  upon,  and  Utah's  copper  output  is  increasing  rapidly. 
The  principal  producers  are  in  Salt  Lake  county,  but  there  are  verj^  prom- 
properties  in  process  of  development  in  Beaver  county,  and  there  an* 

copper  ores  and  occasional  exploitations  in  the  counties  of  Juab,  Piute, 
Summit  and  TcKxde. 

The  mines  of  the  West  Mountain  district  are  of  exceptional  promise,  and 
ai«  already  considerable  produceni.  All  of  them  carr>  gold  and  silver  in  suffi- 
cient  quantities  to  materially  reduce  the  coat  of  copper  production,  and  greater 
attention  is  being  paid  to  copper-bearing  veins  m  the  older  mihea,  some  of 
*  which  are  pro^Hng  valuable.  Some  of  the  properties  in  Beaver  county  are 
among  the  most  promising  to  be  found  anywhere,  at  a  similar  stage  of  dcvel- 
opnient.  Utah  has  long  been  one  of  the  solid  mining  states  of  the  Union,  and 
tta  mines,  largely  developed  and  owned  by  local  capital,  tmtil  within  the  paist 
few  jeaiByhave  an  enviable  record  of  dividendi*,  Some  of  the  newer  copp^^r 
nunea  of  Utah  are  in  a  position  to  make  clipper  so  cheaply,  owing  to  the  gold 
and  silver  secured  as  by-products,  that  Utah  must  be  included  in  any  po«si- 
hy  list  of  the  important  copper-producing  diBtricts  of  the  workL 

VERMONT.  There  are  deposits  of  chalcopyrite  at  South  Strafford. 
Vcrshinc,  Waterbury,  Shrewsbur)',  Berkflhire  and  Corinth  in  this  state,  and 
eopper  mines  have  been  operated  in  the  pa**t  in  three  districts,  at  Vershire, 
South  Strafford  and  Berkshire,  The  Ely  mine  had  a  smelter  at  Verahire  circa 
I861'1S70|  and  worked  with  more,  or  less  regularity,  but  was  forced  to  go 
out  of  buaincn  by  the  greatly  decreased  price  of  copper  following  the  Civil 
War.  The  EliM^th  mine  at  South  Strafford  and  the  Ely  mine  at  Verahire 
am  DOW  in  the  hands  of  George  WestinghouRe,  of  Pittsburg,  and  a  limited 
produetion  was  effected  in  1901-1902  from  the  KlizaU^th,  where  about  one 
Imodfed  men  wer«  worked,  whUe  the  Ely  isj  being  reopened  and  put  in  readi- 
oeos  for  production.  The  other  mines  are  idle.  The  Vermont  ore  is  chiefly 
ehaleopyrite,  ranging  from  3%  to  30%  copper,  vvith  an  average  of  probably 

i%  to  10%. 

VIRGINIA.  Virginia  has  an  auriferous-cupriferous  mineral  belt,  stretch- 
lllig  from  the  Picdemont  district  in  Orange  coimt}'  to  the  North  Carolina 
Copper  ore  has  been  noted  in  the  counties  of  Buckingham,  Carroll^ 
Fauquier,  Fluvanna,  Franklin,  Greene,  Halifax,  Loudoun,  Louisa, 
golDer}',  Nelson,  Orange,  and  Polk.  There  are  copper  mines  of  small 
^nt  in  Fauquier  and  possibly  in  other  counties  of  the  state,  but  the  largest 
lit}inea  and  prinr'ipal  development  are  found  in  Halifax  coimty.  The  Vir- 
Igilinfl  district  liea  in  both  Virginia  and  North  Carolina,  the  Virginia  portion 
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being  in  the  county  of  Halifax.  This  district,  as  developed,  is  about  twenty 
miles  long  by  three  miles  wide,  with  indications  of  copper  beyond  these 
boundaries.  The  ores  are  chalcocite  and  bomite  in  a  quartz  gangue,  and 
average  possibly  no  more  than  3%,  though  having  frequent  chutes  running 
20%  to  30%  copper.  The  ores  of  this  district,  as  mined,  average  about  one 
dollar  gold  and  six  to  ten  ounces  silver  per  ton,  and,  with  their  gangue,  run 
from  4  to  10  feet  in  width.  There  are  fourteen  mines  in  this  district,  of  which 
four  arc  producers,  \\ith  the  others  developing  or  idle.  The  advantages 
enjoyed  by  the  mines  of  the  Virgilina  district  are  cheap  fuel  and  labor,  an 
equable  climate  and  proximity  to  the  Atlantic  seaboard,  with  which  there 
is  good  rail  communication.  Several  strong  companies  are  now  operating 
in  this  field,  and  it  is  likely  to  he  heard  from  in  the  future  as  a  considerable 
producer,  the  gold  and  silver  values  being  sufficient  to  permit  the  operation 
of  low-grade  and  narrow  ore  bodies  that  would  otherwise  offer  little  promise 
of  adequate  returns. 

WASHIWGTOW.     There  are  copper  deposits  in  King,  Stevens  and  other  * 
counties  of  this  state,  and  a  little  attention  is  bc*ing  paid  to  copper  mining 
at  present.    None  of  the  mines  have  yet  advanced  to  a  stage  where  it  is  possi- 
ble to  predict  a  certain  future,  but  some  promising  protqsects  are  under  de- 
velopment. 

WISCONSIN.  Them  are  copper  ores  in  the  zinc  and  lead  district  of 
southwestern  Wisconsin  in  the  vicinity  of  ShuUsburg  aiid  Mineral  Point, 
and  some  crude  attempts  at  mining  copper  have  been  made  at  the  latter- 
named  town.  Chalcopyrite  and  malachite  have  been  found  in  Sauk  county, 
and  in  1902  a  diamond  drill  boring  north  of  Osceola  gave  cores  assaying  well 
in  copper  and  ^nth  small  values  m  gold  and  silver. 

The  northern  fold  of  the  Kcweenawan  trap  formation  extends  across 
the  Lake  Superior  shore  of  northern  Wisconsin  from  Bayfield  to  the 
Minnesota  line,  carrying  more  or  less  native  coppi>r  in  the  mineralixod  amyg- 
daloids.  This  formation  is  described  in  the  article  on  Michigan.  A  number 
of  small  shafts  have  been  sunk  on  this  fold  of  the  Keweenaw  formation,  in 
Douglas  county,  but  no  mines  have  residted  from  the  work.  The  most  ex- 
tensive work  was  done  at  the  Chippewa  property,  which  came  to  grief  finan- 
cially late  in  1902.  A  recent  development,  wliich  is  apparently  much  the 
most  important  ever  made  in  the  state,  is  noted  in  the  southern  end  of  Douglas 
county,  A\  lien»  tlw  Minong  Range  Copper  Company  is  sinking  two  shafts  in 
an  amygdaloid.  The  importance  of  this  work  lies  in  the  fact  that  the  for- 
mation dips  northward  at  this  point,  showing  that  the  shafts  are  on^hc 
southern  fold  of  the  synclinal,  this  being  the  fold  on  which  all  the  profitable 
mines  of  Lake  Superior  native  copper  have  been  opened,  all  mines  on  the 
northern  fold  having  proved  failures.  Considerable  hea\y  copper  faaabeen 
secured  in  one  of  these  shafts,  and  the  outcome  will  be  awaited  with  interest, 
as  the  making  of  a  paying  mine  at  this  point  would  treble  the  area  of  the 
possibly  profitable  zone  of  the  Lake  Superior  copper  field. 
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WYOMIIfG.     AUkough  Wvoiniiig  \»  one  of  ihe  newest  copper  fields  of 

United  Sttile*  \\  rs  l»y  tJo  means  iea.^1  in  piximlso,  and  the  Grand  Encmiip- 
ent  district  ha»  Altriwted  wide  attention,  an  well  as  the  investment  of  large 
aroountd  of  aioney.  I  ain  indebted  mainly  to  Prof*  Henrj'  C.  Beeler,  state 
geologist^  for  the  facts  in  the  following  summant'  of  Wyoming  copper  depoaita 
End  proepecta- 

The  prinripal  rupriferous  field  of  the  HtiiU"  is  the  Grand  Eaenmpment 
district,  having  an  t-stimated  area  of  2,5(K)  ituIps,  and  lying  in  the  sonthem 
half  of  Carbon  county  and  the  southwestern  ijUttrterof  Albany  county.  7^he 
di^lrirt  is  divided  in  two  nearly  equal  parts  by  the  North  Platte  river,  and 
haa  the  Sierra  Miuln^  M^mntains  to  the  wt^st  and  the  Medicine  liow  range  on 
the  eaat.  Encampment  is  the  principal  town  of  the  district.  While  there 
were  known  to  be  promising  minenal  indications,  little  wa^i  aeccjmplished 
until  iS&S,  when  gold  prospt»cting  begun.  This  was  not  especially  succeasful, 
but  copper  prospects  were  located  scnm  tlvcreafter,  atid  theri*  has  been  in- 
cfeaatng  intervsl  since  then  in  copper  ditx-elopment. 

The  general  formation  uf  the  Sierra  Miidn*  is  an  irregular  core  of  red 
granite,  with  fine-grnined  mica^homblende  stthints  of  Algonkian  age  lying 
ihrreupon.  Both  schists  and  granite  are  cvit  at  intervals  l»y  dykes  of  diorite 
and  aasTK'iatcd  dyke  rocks,  the  dykes  running  in  apparent  coufrjnnity  with 
the  strike  and  dip  of  the  »chisls  when  IruveiVmg  them.  Assneiated  with 
the  schists  and  confurmabli»  in  Htrike  and  dip  are  huge  hedges  of  tiuart/ite 
and  altered  schists  known  locally  as  liuK-  dykes,  the  alterati\e  material  hav- 
ing been  mainly  lime,  with  some  silica.  Extensive  evidences  of  i-eplaeement 
pration  are  frequently  noted  in  the  granit<'  and  diorite,  as  well  as  in 

"While  the  fonnations  in  general  are  fairly  niineraliZ*'d  the  principal 
ore  bodies  are  fotind  in  (be  contacts  between  the  »chist,s  and  adjacent  rocks, 
eflpecially  so  in  the  contacts  of  schists  and  quart zite.  The  outcrops  are 
tiaually  of  floft  spongy  limonite  carrying  some  hematite,  and  often  show  a 
little  quartz  in  ihe  ore.  I'hes*^^'  outcrtij>s  are  noted  on  veins  ranging  from 
roerc  stringers  to  a  width  of  20  feet  or  moiv,  and  extend  to  water  levet,  a  depth 
of  35  to  100  feet.  The  iron  oxides  are  usuaily  associated  with  copper  carbonates, 
the  percentage  of  copper  being  nnmll  at  surface  and  incn^aKing  with  depth. 
A  little  chalcocite  is  found  in  the  zone  of  secondar}'  cnrlclimenl,  but  at  or 
about  the  water  level  the  ores  change  to  cliidcopyrite  and  bo  mite.  Above 
the  water  level  the  altered  ores  are  mainly  malachite  and  azurite,  with  a 
little  natixne  copper.  In  several  instances  the  outcrops  are  fairly  pure  specular 
or  silicioiis  hematite,  associated  with  white  quartz.  In  the  cases  where  cop- 
per sulphides  outerop  the  same  white  quartz  b  found  in  association. 

The  district  has  been  a  producer  since  1900^  ores  shipped  assaying 
30%  to  49%  in  carload  lots.  Thiii  necessitated  hand-selection  and  the  re- 
jectioo  of  the  lower-grade  ores.  The  high-grade  ores  carri'  $8  to  $10  per  ton 
in  sold  and  silver.  The  district  has  a  smelter  which  handles  mainly  low- 
gmde  ores,  tlie  product  therefrom  being  shipped  as  high-grade  matte.  An 
[nttf'resting  feature  of  this  district  is  an  aerial  tram  16  miles  long^  in  four 
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sections,  ninning  from  the  Ferris-Haggerty  mine  to  tho  Encampment  smelter, 
this  being  in  successful  operation. 

The  Medicine  Bow  range  on  the  eastern  side  of  the  Encampment  dis- 
trict has  been  prospected  for  years,  mostly  for  gold,  of  which  little  has  been 
found.  In  1900  the  Great  Rambler  mine,  opened  and  abandoned  as  a  gold 
property,  was  relocated  for  copper,  and  begun  shipping  ore  at  onoe.  An 
interesting  feature  of  this  property  is  the  finding  of  platinum  in  commercial 
quantities.  The  general  formation  of  the  Medicine  Bow  range  is  a  gray  and 
red  granite,  flanked  moru  or  less  irregularly  by  schists  and  gneisses,  with 
dykes  similar  to  the  Encampment  district  as  before  described.  The  Rambler 
is  evidently  opened  in  fissures  in  the  black,  dioritio  granite,  but  its  upper 
workings  show  alteration  conditions  similar  to  those  prevailing  to  the  west- 
ward. I 

Among  the  other  copper  districts  of  the  state  is  the  Laramie  Hills,  run- 
ning along  the  southern  state  line  from  Laramie  through  Albany  and  Con- 
verse counties  to  Caspar,  Natrona  county.  The  formation  is  a  granite  core 
with  north  and  south  trend,  flanked  by  schists  and  succeeding  sedimentan' 
formations.  Copper  is  found  natiA'e  in  red  disintegrated  granite  at  Sherman 
Hill,  and  as  sulphide  ores  in  prospects  at  Hecla,  Slate  Creek,  Cooney  Hill  and 
to  the  northward  of  Laramie  Peak.  Copper  ores  have  also  been  foimd  in 
the  Big  Horn  Mountains  and  in  the  Wind  river  districts,  under  conditions 
resembling  those  of  the  Grand  Encampment  district,  though  little  develop- 
ment has  yet  been  attempted  on  any  discoveries  in  the  two  last-named  dis- 
tricts. 

The  copper  properties  of  the  Encampment  district  are  obviously  of 
more  than  average  promise,  the  richness  of  their  ores  and  the  conmderablp 
values  carried  in  the  precious  metals  enabling  owners  to  develop  properties 
from  8hipment43  secured  near  surface.  The  alteration  sone  is  of  shallow 
depth,  however,  and  the  ultimate  value  of  the  district  must  be  determined 
by  the  values  secured  from  the  unaltered  sulphides,  on  which  little  woik 
has  yet  been  done.  The  oxidized  ores,  however,  wiU  enable  many  owncn 
to  give  their  mines  thorough  tests  at  small  cost. 
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CHAPTER   VIIL 
Copper  Deposits  of  Canada  and  Newfoundland. 


In   this  rlmpter   tlie  coppor  depoHil^  of  Canada  an-   tneat^d   in  tie t nil. 

bv  provincf?s,  and  for  gcographiral  fonvenionce^   Newfoundland  is  add*"d, 

Imltbortigh  Newfoundland  has  never  became  a  part  of  tlv  fkiminion  of  rjinadn. 

While  I  he  n»ptal  has  been  mined  for  many  yeans  in  ih**  eastern  prnvineen 

Inf  Ihe  dominion,  the  Canadian  copper  iiidustr>'  wa^  never  of  importance 

ipTtvious  to  the  exploitation  of  the  great  nickel-copper  depo®it»  of  the  Slid- 

^k»7  district,  in  the  middle  eighties.     Since  tliat  time  the  British  Columbian 

fields  have  become  prominent  as  producers,  and  the  copper  industr>*  of  Canada 

ii  apparentJy  but  in  its  infancy.     The  dominion  must  be  included  in  ari> 

list  of  the  principal  copper  producing  countries  of  the  future. 

HOVA  SCOTIA.  Native  copper  is  found  in  this  province  in  the  coun- 
lia  of  ^\iinapoli^,  Cumberland,  Digby  and  elsewhere,  while  copper  ores  aro 
noted  in  the  county  of  .\nitgomyh,  near  ^'^sidney,  and  at  New  Aiuian^  Cape 
Breton »  Colchester,  Cumberland,  Pictou  and  Sidney.  The  ores  are  mainly 
iuiphides,  and  at  Briar  Island,  Digb)'  county,  the  native  copper  is  found  in 
J'Mas  in  amygdaloidal  trap^  under  circumstances  similar  to  the  occurrence 
of  thi5  native  metal  in  the  Lake  Superior  copper  di^striet.  The  Cape  Breton 
<i(pOHts  are  of  chalcopyrite,  and  carry  both  gold  and  silver,  the  ore  having 
*  iilicious  ganguc  and  traversing  diorite  and  felsite  rockf). 

Pifesent  developments  in  Nova  Scotia  are  mainly  in  Cuml>eriaud 
*^  Cape  Breton  counties.  The  old  Coxheath  iiiinf*s  at  Coxheath^  Cape 
«'rtOQ  county ,  are  being  operated,  while  other  mine-s  arc  being  developed 
**Oipe  d'Or  and  Wentworth,  in  Cumberland  county. 

l^W  BRXJIfSWICK.  Copper  ores  are  found  in  this  province  in  the 
aunties  of  Carleton,  Charlotte,  Oloucefiter  and  8t,  John,  and  native  copper 
» found  in  certain  of  the  older  sandstones.  There  haii  been  a  renew^al  of 
***«wt  in  the  copper  deposits  of  New  Bnmswick  within  the  past  five  years, 
md  mines  are  now  l>eing  developed  at  several  points.  While  no  striking 
"locWKa  have  been  scored  ai?  yet,  there  ur»^  several  properties  «'ith  good 
I'n)q>ec1«,  and  it  is  hoped  that  some  good  mines  may  result  from  the  work 
^^  b«?bg  done*  * 

QtJHBEC.     In  this  province  copper  ores  have  been  found  in  Ihe  coun- 
**»  of  Arthabaska,  Bagot,  Beauce,  Rmme,  Dorchester,  Drunmiondj  Levis, 
ibiniere,    Megantic,    Missisquru,    ttirhmond,    Sherbrooke,    Shefford   and 
lf<'»  and  also  on  the  north  shore  of  the  rJtilf  of  St.  Lawrence  in  the  district 
ifSaguenay.     Mines  have  been  opened  at  \'ariou8  times  and  points  in  several 
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of  these  counties,  but  the  principal  development  has  been  at  Capelton,  in 
the  little  county  of  Sherbrooke,  just  above  the  New  England  border.  The 
ores,  like  those  of  Ontario,  are  mostly  chalcopyrite,  and  invariably  so  when* 
found  in  quantities  sufficient  to  justify  the  opening  of  mines.  The  sulphide 
ores  of  copper  are  frequently  found  in  conjunction  with  py rite  and  pyrrhotite, 
and  are  sometimes  developed  in  mines  first  opened  for  pyrite  destined  for 
the  manufacture  of  acids.  The  principal  mines  have  been  opened  in  lime- 
stone, near  the  point  of  contact  with  serpentine  and  diorite  rocks,  the  lime- 
stones being  more  or  less  closely  associated  \\\ih.  slates.  The  Capelton  mint  s 
carry  3  to  4  per  cent,  copper  and  3  to  4  ounces  of  silver  per  ton.  The 
stilphur  from  these  mines  in  saved,  as  far  as  possible,  for  the  making  of  acid. 

ONTARIO.  There  aa*  copper  ores  in  this  province  at  many  different 
points,  and  at  some  of  thorn  large  mines  are  opened,  while  in-others  mines 
arc  developing,  and  in  still  others  mining  work  is  confined  to  the  merest 
prospecting.  Ontario  is  a  large  province,  and  has  a  great  diversity  of  to- 
pography and  geological  conditions,  its  frontier  marching  with  New  York  in 
the  east  and  Minnesota  on  the  west. 

Copper  is  found  native  at  several  points,  but  mainly  as  sulphide  ores, 
and  in  the  Sudburj'  district  the  iron-sulphide  ores  of  copper  are  highly  nickel- 
iferous,  so  much  so  that  this  district  fumbhes  more  than  half  of  the  nickel 
supply  of  the  world.  As  a  rule  the  oxide  and  carbonate  ores  of  the  alteration 
zone  are  missing  in  Ontario,  the  unaltered  iron  sulphides,  mainly  chalcopy- 
rite, with  a  little  bomite,  reaching  to  surface  with  slight  traces  of  change. 

The  first  copper  mining  in  the  province  was  undertaken  at  the  Bruce 
mines,  on  the  northern  shore  of  Georgian  Bay,  in  1846,  immediately  after 
the  opening  of  the  first  Lake  Superior  native  copper  mines  of  Michigan. 
After  many  years  of  idleness  these  mines  are  now  being  reopened.  The 
first  really  important  production  of  the  metal  after  the  suspension  of  work 
at  Bruce  Mines  came  from  the  discovery  of  the  nickel-copper  ores  of  Sudbur>*, 
in  1883,  and  their  development.  The  ores  of  the  Sudbur>'  district  are  nickel- 
copper-iron  sulphides,  occurring  hi  a  count  r>'  rock  of  diorite.  Mines  ha^T 
been  opened  at  various  points  in  a  district  several  miles  square,  in  the  ^icimty 
of  Sudbur\'  and  Copper  Cliff.  This  district  is  a  fairly  large  and  increasing 
producer  of  copper,  but,  like  all  other  good  districts,  has  its  wild-cats  and 
failures,  as  well  as  its  bonanzas. 

Copper  is  also  found  in  Lanark  county,  and  in  the  Nipiasing  diatrict. 
In  the  Parry  Sound  district  there  arc  numerous  occurrences  of  the  ore,  the 
mineralized  belt  being  of  considerable  area-  This  district  is  located  along 
Parr>'  Sound,  on  the  east-central  part  of  Georgian  Bay.  The  geolog>'  of 
the  district  is  as  yet  unsettled  by  the  .scientists,  considerable  differences  of 
opinion  existing  among  the  various  obse^^'ers.  The  prevailing  rock-forms 
of  the  district  are  gneisses  and  schists,  and  the  formation  shows  marked 
flexion  and  faulting.  There  an*  n\imerous  small  quartz  veins  and  frequent 
pegmatite  dykes  of  large  size  and  gn>at  persistence.  The  topography  is 
rough  and  much  of  the  rock  is  utterly  deNoid  of   vegetation  or  covering  of 


TIIK  COPPER  HANDBOOK.  123 

any  sort,  the  bald  knobs  altomating  with  marshes  and  swales  in  the  lower 
ground.  The  mineralized  zone  is  apparently  about  a  quarter-mile  in  width 
with  a  generally  northeasterly  and  southwesterly  trend,  and  has  been  pros- 
pected for  about  twelve  miles.  The  ore  occurs  as  extended  and  approxi- 
mately parallel  lenses  with  a  general  trend  in  line  with  the  mineral  belt,  and 
the  ore  bodies  are  frequently  capped  with  gossan.  The  ore,  as  a  rule,  is 
ohalcopy rite,  with  a  little  bomite  and  occasional  chalcocite,  and  is  auriferous, 
gold  values  running  $3  to  $10  per  ton  in  many  cases.  Some  of  the  beds  are 
nickeliferous  also,  the  nickel  running  as  high  as  2.5  per  cent,  in  some  instances. 

The  district  of  Algoma,  which  is  very  extensive,  has  copper  deposits 
at  a  number  of  points,  of  which  the  principal,  judged  by  past  development, 
is  in  the  Bnice  Mines  district  of  Georgian  Bay.  This  field  also  includes  the 
Rock  Lake  district,  sixteen  miles  distant,  where  one  large  mine  has  beeii 
opened  and  a  number  of  smaller  properties  are  developing.  The  ores  are 
chalcopyrite  in  a  gangue  of  quartz,  apparently  in  true  fissure  veins  giving 
every  evidence  of  permanency.  In  the  Goulais  Bay  district,  north  of  Sault 
Ste.  Marie,  several  promising  prospects  are  in  process  of  development.  On 
the  northern  mainland  of  Lake  Superior,  to  the  eastward  of  Michipicoten 
Island,  there  are  sulphide  ores  of  which  little  is  known,  beyond  the  fact  of 
their  existence.  On  the  island  itself  there  are  amygdaloid  strata  carr>'ing 
native  copper,  this  being  the  easternmost  outlier  of  the  Keweenawan  forma- 
tion of  the  western  half  of  Lake  Superior.  Various  attempts  at  opening 
mines  on  these  beds  of  native  copper  have  proves  unsuccessful.  Chalcopy- 
rite. chalcocite  and  donieykite  have  also  been  found  on  this  island,  in  small 
quantities. 

On  the  north<*ni  shore  of  Lake  Superior,  cast  of  Thunder  Bay,  native 
fopper  is  found  on  Battle  Island  and  St.  Ignace  Island  in  Nepigon  Bia}-,  and 
at  Pointe-aux-Mincs.  Chalcocite  occurs  on  Spar  Island,  and  chalcocite  and 
malachite  are  found  on  Silver  Islet.  In  the  Thunder  Bay  district  chalcopy- 
rite occurs  at  Neebing,  and  a  little  development  has  been  made  at  Black 
Bay  and  Shebandowan  Lake,  on  native  copper  in  trappean  rocks. 

In  the  Rainy  River  district  sulphide  ores  have  beenfoimd  at  several 
points. 

MANITOBA.  The  province  of  Manitoba  is  an  agricultural  rather  than 
a  mining  district,  but  there  is  a  small  area  of  mineral  land  along  the  ea.st<Mii 
boundary-,  near  Lake  of  the  Woods.  A  voin,  nmning  18  to  20  inches  wide, 
cK-curriiig  as  a  contact  between  granite  and  trap,  and  traceable  for  a  hall 
mile,  has  been  slightly  prospected  at  Ingolf  station,  ver>'  near  the  Ontario 
l)oundar\'.     Thi.*  is  a  pyrrhotite  canning  copper,  nickel  and  traces  of  gold. 

BRITISH  COLUMBIA.  This  Canadian  province  is  a  kingdom  in  both 
area  and  resources.  Its  wealth  of  timber  and  mineral  has  been  merely 
scratched,  and  the  development  of  the  past  decade,  while  very  great,  both 
actually  and  relatively,  is  but  the  precursor  of  a  far  greater  work  to  be  ac- 
complished in  the  future. 
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The  first  mining  was  on  placers,  for  gold,  neariy  half  a  century  ago. 
Wlien  the  placers  wen>  exhausted  the  mining  industry  languished  until  the 
complet  ion  of  1  he  Canadian  Pacific  railroad  through  t-o  the  west  coast,  when  per- 
manent mining  began  in  a  small  way.  The  firet  mines  were  of  gold  and  sih-er, 
lead  becoming  an  important  product  a  little  later.  When  the  mines  of  the 
Trail  creek  and  Boundarj-^  district*  were  opened,  less  than  ten  years  ago,  it  was 
soon  found  that  many  of  the  mines  carried  considerable  copper  values.  The 
bulk  of  the  copper  production  of  British  Columbia  is  secured  as  a  by-product 
from  mines  of  gold,  silver  and  lead,  but  several  exclusively  copper  mines 
have  been  developed.  A  peculiarity  of  British  Columbian  mines — and  by 
no  means  a  disadvantageous  one — ^is  that  the  gold  and  silver  mines  usually 
carry  more  or  less  lead  and  copper,  while  the  copper  mines  have  appreciable 
values  in  gold  and  silver. 

There  is  more  or  less  copper  in  practically  every  mining  district  into 
which  the  province  is  divided,  but  the  mines  of  the  Boundary,  Trail  and 
Coast  divisions  lead  in  output.  The  relative  importance  of  the  various 
district*  as  producers  is  shown  by  the  foUowing  official  table  of  production 
of  refined  copper  in  1901. 

Districts.  Production  in  Pounds. 

Boundar>' 14,511,787 

TraU  (Rossland) 8,333,446 

Coast 3,115,872 

Nelson 1,599,449 

All  others 43,192 

From  the  trivial  output  from  the  districts  lumped  together  under  the 
caption  "all  others,"  it  must  not  be  inferred  that  they  are  of  no  importance. 
Many  mines  of  good  promise  are  found  in  these  districts,  but  lack  of  devel<^ 
ment  and  adequate  transportation  lines  is  responsible  for  small  production. 
British  Columbia  now  has  a  number  of  smelters,  all  new  and  mostly 
large  and  modem.  Excellent  results  are  l>eing  secured  at  many  of  these, 
and  Wm.  Fleet  Robertson,  provincial  mineralogist,  estimates  that  the  cost 
of  smelting  copper  has  been  reduced  as  low  as  $1.35  to  $1.50  per  ton  of 
ore.  These  figures  arc  astounding,  and  coming  from  a  less  eminent  and 
accurate  source  would  be  received  with  suspieion. 

NEWFOUNDLAND.  There  are  sulphide  ores  of  copper  at  many  points 
in  this  island,  and  nati^'e  copper  has  been  found  in  place  in  stratified  ar- 
chaic rocks,  under  conditions  resembling  those  governing  in  the  Lake  Su- 
perior district,  on  Odorin  Island  in  Placentia  Hay,  and  elsewhere.  Onemaas 
of  native  metal  weighing  55  pounds  has  lx*en  found,  and  the  geological  hori- 
zon of  the  district  in  which  these  occurrences  of  the  native  metal  are  noted 
is  apparently  about  the  same  as  that  of  the  Keweenawan  district  of  Biichigan. 
The  first  mining  in  Newfoundland  was  done  in  1862,  at  the  TUt  Cove 
mine,  which  was  reopened  in  1887  by  the  Cape  Copper  Co.,  its  preaent  owner. 
There  are  also  otlu'r  copper  mines  on  the  island  that  have  been  worked  to 
some  little  extent,  among  these  being  the  Little  Bay,  which  has  leached  a 
depth  of  1,350  feet,  the  Lady  Pond,  Betts  Cove,  York  Harbour  and  others. 
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CHAPTER    IX, 

Copper  Deposits  of  Mexico,  Central  America  and 
THE  Antilles, 

Under  the  lieadiDg  of  «hb  t4mpt*T  an*  grouped  th*"  Latin  riiuiitries  and 
'  Lslands  of  North  America.  With  tli*.^  exception  ui  Mexiro.  which  is  a  coppt^r 
l^firid  of  the  6rst  ntagiuldde,  uud  with  the  po6«$ible  exception  of  Cuba,  where 
^^tl^rc  was  ottcv  a  conBidemblc  industr>^  in  the  mining  and  snteltiug  of  copper 

ore«,  the  developments  noted  in  this  chapter  are  of  comparativeJy  little 

importiutce. 

^^  MEXICO.  The  Kepublie  of  Mexico  has  niade  relatively  t?n:;ater  atrides 
^^k  copper  production  during  the  past  five  years  than  any  other  country'  in  the 
^Hirorld.  Not  only  has  there  been  a  most  remarkable  relative  gain,  but  the 
^^BM'tual  gain  in  output  puts  Mexico  an  exceedingly  close  second  to  the  United 
^■JBtatefi  in  point  of  increase.  That  Mexico  will  soon  lead  Spain ^  and  rank 
^fir*cofid  only  to  the  United  States,  se*niis  assured.  The  Ikileo  has  long  been 
811  important  mine,  but  the  copp**r  production  of  all  other  Mexican  mines 
was  but  1,200  tons  so  recently  a«  1896.  Since  that  time  the  Greene,  Inguaran^ 
Caodela,  Moctezuma,  and  other  great  propertica  have  been  dex'eloped.  Those 
^winterested  in  copper  will  do  well  to  keep  an  eye  on  Mexico  for  the  next  few 

^^  Copper  in  abnoet  ever^-  koown  form  is  found  in  some  part  of  the  repub- 
lic. The  ore  measures  are  extensive  and  include  many  different  types  of 
depoaitfl.     Argentiferous  copper  ores  arc  frequently  found  in  the  crj^tallinc 

^^^•latcs  of  the  Azoic  group,  a  tj^ical  ejcample  being  the  district  scmtli  of  Pucbla. 

^■Copper  accompanied  by  hematite  is  noted  in  cretaceous  beds  of  the  Mesozoic, 

^Kfrhile  in  the  Cenozoic  group  copper  is  found  in  regular  veins  in  homblendic 
aode^ites  of  the  Pliocene  s>'stem,  also  in  the  stratified  beds  of  sedimentary' 

!       rocks  of  the  upper  Miocene  and  lower  Pliocene,  the  Bolco  mine  in  L^jwer 

I       t'alifomia  being  an  example. 

I  According  to  the  official  figures  furnished  by  th«  Minif»Ter  dc  Foment o, 

II  ibe  number  of  copper  mines  and  cupriferous  mine^  within  the  boundaries  of 
I^H^le  republic  was  aa  follows  on  July  30,  1899:  Mines  of  copper  onlyi  221, 
I^B^ith  an  area,  of  2^184  hectares;   of  copper  and  lead,  5  mim.^s,  with  an  area 

^i  31  bectLares;  copper  and  gold,  60  mines  with  857  hectares;  copper  and 
^^ron„  23  minea  with  159  hectarcb;  copper  and  silver,  102  with  1,537  hectares, 
^ftupper,  silver  and  gold«  55,  with  896  becta.res;  copper,  silver  and  lead,  12t 
^"Wilh  147  bectaies.      Thb  gives  a  total  of  577  cupriferous  minea,  and  an 

area  ol  5«9ll  hectares,  out  of  a  total  of  8,970  mines  of  all  classes  having  an 
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area  of  84,557  hectares  in  the  entire  republic.  Taking  into  consideration 
the  marvelous  development  of  the  three  and  a  half  \t nrs  that  have  elapsed 
since  the  date  of  these  statistics,  it  seems  probable  that  the  number  of  cu- 
priferous mines  in  the  republic  is  materially  larger,  unless  the  process  c»f 
consolidation  has  absorbed  more  old  mintns  than  would  offset  the  new  open- 
ings. According  to  the  sunmiar)'  of  tf.  Chapman,  F.  .S.  S.,  made  from  the 
Mexican  government's  Bole  tin  de  Estadistica  I'lscal — date  not  given — the 
number  of  cupriferous  mines  in  the  republic  is  materially  greater  than  the 
figure  first  quoted.  Chapman's  sununarj-  gives  a  total  of  no  less  than  831) 
copper  mines  of  all  classes,  of  which  281  are  mines  of  copper  only,  the  balance 
producing  other  minerals  as  well  as  copper. 

Nearly  cvcrj-  state  and  territon-  of  the  republic  has  copper  mines,  the 
rost'.r  iiicludiiiK  the  states  of  Aguascalientes,  Chiapas,  Chihuahua,  Coahuila, 
Colima,  Durango,  Guanaj\iato,  Guerrero,  Hidalgo,  Jalisco,  Michoacaii, 
Morelos,  Xucva  Leon,  Oaxacii,  Puebla,  Queretaro,  San  Luis  Potosi,  Siiialoa, 
Sonora,  Taniaulipas,  Vera  Cruz  and  Zacatecas,  also  the  territories  of  Topic 
and  Baja  Cnlifornia,  and  the  Federal  District  of  Mexico.  In  point  of  output 
Sonora  easily-  leads  at  present,  with  Lower  California  a  good  second.  The 
more  important  developments  in  the  other  states  are  m  Chihuahua,  Michoa- 
can,  Duranpo,  Coahuila,  Guerrero  and  Zacatecas,  though  there  is  considerable 
activity  in  many  of  the  other  statt^s,  capital  having  been  poured  into  Mesdcan 
copper  mines  by  the  tens  of  millions  of  dollars  during  the  past  five  years. 
T'luler  the  strong  but  e(iuable  administration  of  President  Diaz,  Mexico 
has  imdergone  a  transfr)rniation  during  the  past  two  decades.  There  are 
as  ample  .safeguards  for  life  and  property  as  may  be  found  in  any  part  of 
Kurope  or  the  United  States.  The  laws  are  administered  constitutionally, 
rather  than  dictatorial!}  ,  and  the  president  has  surrounded  himself  by  states- 
men of  ability  and  honesty,  under  whose  fostering  care  Mexico  has  become 
one  of  the  favorite  fields  of  investment  for  the  surplus  capital  of  Europe  and 
America.  "NVliile  many  failuns  have  been  scored,  the  pereentage  of  success- 
ful mining  in\estments  made  in  this  country'  of  late  years  is  unusually  high. 

Mexico  has  upwards  of  300  smelters  of  all  sorts,  mostly  x^ry  crude,  but 
with  a  few  of  tht?  most  modem  type  and  of  immense  size,  notable 
among  the  latter  being  the  fine  plants  of  the  American  Smelting  and  Refining 
Company  at  Aguascalientes,  Monterey  and  San  Luis  Potosi.  There  are 
also  fine  reduction  plants  at  the  Boleo,  Greene  Consolidated,  Descubridora 
and  other  copper  mines  of  the  countr>'. 

The  Sonoran  copper  deposits  are  of  the  Carboniferous  system  of  \\\v 
Paleozoic  group.  The  principal  districts  of  northern  Sonora  are  La  Cananea 
and  Xacos.  These  are  but  a  short  distance  south  of  the  Arizona  luie,-  and 
the  geological,  p  ographical  and  climatological  conditions  are  practically 
the  satoe  as  in  the  Bisbee  district  of  Arizona,  or,  rather;  the  Bisbee,  Xacos 
and  Ciananea  fields  are  one  district,  divided  by  the  international  boundary 
line,  and  these  fields,  considered  as  one  district,  have  furnished  iKrhaps  the 
most  important  co])[)er  mining  dev<;lopments  noted  on  the  globe  during  tlie 
past  five  years.     There  are  other  promising  districts  in  Sonora,  where  devel- 
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opment  work  is  m  progress,  but  thc»y  have  been  overshadowed  by  the  spec- 
tacular rise  of  the  Cananea  mines. 

In  Lower  California  there  are  some  30  copper  mines  of  all  classes,  mostly 
insignificant,  but  the  Boleo,  operated  by  a  French  company,  is  a  property 
of  the  first  magnitude.  This  mine  is  opened  on  beds  occurring  in  a  formation 
of  Tertiary  sandstones,  conglonioratos  and  tufas.  The  cupriferous  beds, 
three  in  number,  of  large  area,  lie  upon  conglomerates  of  varying  horizons 
and  are  oveiiaid  by  argillaceous  tufas,  all  traversed  by  fissures.  In  the 
upper  bed,  above  the  wat^r  level,  the  ores  are  disseminated  oxidized  ores, 
such  as  melaconite,  cuprite,  atacamite,  azurite,  malachite,  credncrite  and 
chrysocoUa,  all  in  quantities  of  commercial  importance.  In  the  second  ore 
bed  there  are  peculiar  globular  concretions  of  oxide  and  carbonate  ores,  called 
boleos,  whence  the  name  of  the  mine.  The  third  bed,  in  addition  to  the 
oxide,  carbonate,  silicate  and  oxy-manganate  ores,  also  carries  sulphides, 
not  the  ordinary"  iron-sulphides,  but  chalcocite  and  covelline,  the  richest 
ores  of  copper.  The  ores  are  disseminated  in  irregular  masses,  veinlets  and 
concretions,  in  a  cla^-ey  tufa,  with  a  marked  tendency  toward  concentration 
upon  the  underlying  conglomerates,  where  the  ores  occur  compact  in  layers 
of  6  to  10  inches. 

While  Michoacan  has  not  yet  become  a  large  producer,  it  has  one  very 
large  property,  the  Inguaran,  in  process  of  development,  and  other  proper- 
ties of  promise  are  also  imdergoing  exploitation.  The  Ario  district  of 
Michoacan  contains  enormous  bodies  of  sulphide  ores,  occurring  quite  evenly 
disseminated  in  granitic  rock.  It  is  obvious  that  these  properties  must  be 
workt^d  upon  a  very  large  scale  to  prove  profitable,  but  as  the  Rotlischilds 
are  furnishing  the  money  for  the  development  of  the  largest  mine,  the  dis- 
trict v^ill  receive  the  benefit  of  adequate  capital  in  its  development. 

In  the  state  of  Coahuila  tliere  are  several  important  mining  develop- 
nients.  The  same  is  true  of  Zacatecas  and  Durango.  The  state  of  Chiapas 
has  some  rich  gold-copper  mines,  especially  in  the  neighborhood  of  Santa 
Fe  and  Pichu-Calco.  In  the  state  of  Guerrero  there  are  good  copper  ore 
bodies,  and  a  newly  organized  American  company  is  preparing  to  develop 
mines  on  a  large  scale,  south  of  the  Balsas  river  in  the  districts  of  Braves 
and  Travares,  less  than  40  miles  from  Acapulco,  which  lies  on  the  Pacific 
roast.  The  claims  made  for  this  property  are  simply  staggering,  and  if  they 
did  not  come  from  an  apparently  responsible  source,  would  be  laughed  at  as 
preposterous. 

COSTA  RICA.  There  are  outcrops  of  copper  ores  at  several  pointr  »n 
the  republic,  but  no  attempt  has  ever  been  made  at  opening  mines. 

CUBA.  Copper  ores  occur  at  many  points  in  the  eastern  part  of  the 
republic,  and  the  province  of  Santiago  was  the  scene  of  the  first  copper  mining 
done  in  the  new  world.  El  Cobre  mines,  situated  some  thirty  miles  north  of 
the  city  of  Santiago,  in  the  Sierra  Madre  mountains,  were  opened  in  the  Six- 
teenth century  and  were  worked  with  mora  or  l'»88  regularity  until  1834, 
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When  the  rarioui  mioei  of  the  diBtriet  wtrt  bought  by  an  Engliah  cortipauy  I 
mad  eomolkUted.     From  ibeoce  imti]  1668  the  production  averaged  out] 
mlUioD  doUara  in  annual  value.    The  lichest  orp  waa  ahipped  dtre<?t  to 
dwanaea,  while  the  low-grade  ore  waa  diacarded  and  the  medium  quality  re* 
duced  to  matte  for  export  to  the  ameltera.    The  mines  v,'ere  opened  to  tlitj 
depth  of  neaiiy  a  quarter  of  a  mile  and  were  equipped  with  f*xcellent  niachtc 
ery  and  buildinga.    In  the  n'bellion  of  1868  the  torch  was  applied  by  msur 
genta  and  the  extensive  plant  entirely  burned,  since  which  time  the  mi] 
have  been  idli,  although  a  little  copper  has  been  obtained  ever>'  year  byl 
natural  cementation.     Steps  are  now  being  taken  for  the  reopening  of  thcae 
mines,  which,  in  view  of  their  past  production  and  profits,  are  doubtle^ 
worthy  of  the  great  cost  thai   their  reopening  and  equipment  u"ill  entail. 
There   are    aI«o   promising   copper  deposits   in  the  province   of  Pinar  del 
liio,  and  elsewhere, 

GUATEMALA.  Excellent  gpecimcns  of  sulphide  copper  ores  have  been 
found  wl  various  points  in  the  republic  of  Guatemala,  but  no  serious  attempts 
hav**  binn  made  at  di'veloping  these  resources,  and  I  am  unable  to  find  trace 
ot  anything  worthy  the  name  of  a  copper  mine  in  the  countr>% 

HAYTt,  Copper  exista  at  several  points  in  Ha}'ti,  notably  in  the  Hotte 
Muimtnin  rtmifr*  in  the  southern  part  of  the  count r>'.  Previous  mininjr 
di"V*  hipmenlK  hiive  been  of  the  crudest,  but  an  altfmpt  is  now  beim?  made, 
nndi^r  Am^'rkvan  manajfemenl,  (o  opi^i  regular  mines  of  copper.  J 

HONDURAS*  Tht^rt'  is  copper  ore  in  nearly  even*  department  of  thi* 
Hull'  i^^nlrul  American  n'public  of  Honduras,  but  the  development  of  min- 
crnl  imluntrlcM  in  not  equal  to  the  poKsihililie*!  ofFer«d,  and  the  only  copper 
produrrr  worthy  of  the  name  is  the  Eun?ka  mine,  in  Oriea  Basin^  department 
of  'IV|^m*i(ialpa,  when'  n  small  production  of  gold,  silver  and  copper  is  effected* 

JAMAICA.  Sm»l]  copper  mines  were  opened  at  several  places  in  Jamaica 
Mum>  yiMiTH  imu,  bul  the  orebodic«  proved  meagre,  so  far  as  exploited,  and 
(he  minpi*,  IwHUg  uuiirtdiiabk*,  were  soon  Hbtmdoned.  There  are  indications 
of  ctipfH^r  and  other  metals  at  many  points  on  the  island.  J 

HICARAOOA*  A  ver\'  Umil**d  smouni  of  copper  is  produced  in  Nica- 
iHIEUd  HP*  fv  i>>  -product  fmu\  the  smelting  of  siher  ores.  There  are  promising 
tuute^eh^piHi  topper  orvs  in  tlh'  department  of  Nueva  Segovia,  the  develop- 
uimH  4>t  \\iM\  in  nMidcTV^i  dirticuU  by  a  mountainous  count r\'  and  poor 
nmh  TIh'IV  an'  also  oeeurTrncee  of  copper  ores  in  the  departments  of 
|,imi^,  JiiuUi^a  and  Mata|calpa«  Mid  in  the  district  of  Prinzapulca. 

MUTO  mCO«  Capper  oits  occur  at  several  points  on  this  island,  but, 
ill  lar  an  imn  lie  aarenaintd«  no  SMious  attempts  have  ever  been  made  to 
d««vvh^p  ti^Vnet  tlu^rvHChii. 


HA  If  flAl  VADOR^    TKi^n^  arr  tlepoiils  of  copper  oiv  at  several  pomt 
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in  the  republic  of  San  Salvador,  but  efforts  to  secure  detaUs  regarding  them 
have  not  been  rewarded  as  yet. 

SAHTO  DOMIHGO.  There  are  copper,  gold  and  silver  ores  in  the  San 
Francisco  Mountains  of  the  department  of  San  Cristobal,  and  during  the 
year  1900  conceflsions  were  issued  to  Sefior  Don  Antonia  Nascia  for  copper 
mining  at  Barrero,  San  Cristobal,  to  Sefior  Francisco  Sexsato  for  copper 
mining  in  the  same  department,  and  to  Sefior  Francisco  Diaz  for  copper 
mining. 


130  THt:  ('ifrj'i:i:  uamjhook. 


CHAPTER  X. 

Copper  Deposits  of  South  America. 

Tho  various  copper  producing:  fields  of  this  continent  arc  treated  alpha- 
li  ticully,  by  countries,  in  the  pages  of  this  chapter.     The  cupriferous  mes- 
un  s  of  South  America  are  of  vast  extent  and  great  vahie,  though  as  yet  hav- 
ing hul  comparatively  small  development,  except  in  Chile. 

ARGENTINA.  Tlio  Cordilleran  copper  belt  that  traverses  portions  of 
liolivia,  Peru  and  Chile  is  also  found  in  the  Argentine  Uepublic,  on  the  eastern 
8k)pe  of  the  Andes,  in  the  departments  of  Tucuman,  Cordoba,  San  Juan.  La 
Uioja  and  else  when*,  and  st»veral  mines,  notable  among  which  are  the  \W 
.sario,  Cannelita  and  Hcstauradora,  have  been  developed,  but  have  nc'vcr 
lK^<'n  extensive*  producers,  owing  to  the  primitive  methods  used  in  mining 
and  smelting,  and  the  even  more  primitive  means  of  transport  employed, 
1  hirty  mules  i)eing  nM]viin»d  to  carry  a  ton  of  ore  from  the  mines  to  the  smelter. 
A  win*  rope  tranvAay  discoinits  nnile  power  for  such  us(*s.  I'nder  such  --id- 
\«rs('  circumslances  it  is  scarcity  surprising  that  Argentina  made  only  7t» 
metric  tons  of  copper  in  UK)0. 

A  n*cently  discenen^d  copper  deposit  near  Los  Morteros  assays  40  to  i3*» 
p(M-  cent,  copper  nnd  is  saitl  to  be  well  located  for  economical  operation.  Tin- 
|)rineipal  copper  developments  within  the  limits  of  the  republic  have  l>c<n  ii» 
lln'  (Vrro  de  (apillilas  district,  when'  a  mass  of  fissure  veins,  forming  almost 
a  gigantic  stockweik,  occur  in  granite,  gneiss  and  porphyry*,  with  a  capping (tf 
iracliyte.  The  ores  developed  in  this  district  are  tenorite,  cuprite,  mala* 
eliii*'  and  aznrite,  with  some  boniite  and  occasional  ai^entiferous  tetnilwd- 
rile.  It  is  possil)l<«  that  chaleopyrite  will  come  in  at  great4T  depth,  h\\\ 
the  richer  ores  in  tlie  alteration  zone  are  evidently  of  considerable  depth,  and 
are  both  auriferous  and  argentiferous  as  a  rule.  An  English  company  now 
«»\\  ns  a  luimlxr  of  the  best  properti(»s  of  the  Ccrro  de  Capillitas  district  and 
ean  scanrely  nii.ss  making  a  rich  mine,  if  the  large  sums  necessari'  for  roads  and 
in<Kl<-rn  machinery  are  expended  judici<jusly. 

BRAZIL.  The  existence  of  native  copper  and  copper  ores  in  Brazil  has 
been  known  for  many  years,  but  until  ver>'  recently  no  sj'stematic  attempt 
has  been  made  at  mining,  and  no  official  records  kept  of  discoveries  and  ope- 
rations. In  fact,  no  information  whatever  has  been  obtained  from  any  of 
the  government  officials,  on  the  subject  of  copper  de]>osits. 

.V  mass  of  native  copper  weighing  2,610  pounds  was  uncovered  many 
years  ago,  in  the  neighborhood  of  Hahia,  antl  now  reposes  in  the  royal  mu- 
seum at  Li-sbou.    Copper  on^s  have  been  found,  from  time  to  time,  at  varioui 
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points  in  Brazil,  among  the  more  important  localities  of  occurrence  being 
Ouro  Preto,  Camaquan,  Pelotas  and  various  points  in  the  state  of  Minas  Ger- 
aes,  which  has  long  been  noted  for  its  large  and  profitable  gold  production. 
The  only  systematic  work  now  under  way  in  the  republic  is  near  Lavras,  Minas 
Geraes,  where  a  copper  deposit  found  in  the  spring  of  1901  gave  assays  run- 
ning up  to  75  per  cent,  metallic  copper.  This  is  owned  by  a  company  recently 
organized  in  Brussels,  and  thorough  development  is  promised  by  the  new 
owners. 

BOLIVIA.  The  Andean  copper  belt  of  South  America  reaches  through 
Argentina,  Chile,  Peru,  and  Bolivia,  and  general  geological  conditions  are 
much  the  same  in  the  cupriferous  districts  of  all  four  co\mtrieR.  The  exploi- 
tation of  Bolivian  copper  mines  has  been  hamp(»red  b}-  lack  of  cheap  and 
efficient  transportation,  and  highly  skilled  labor  is  also  hard  to  get  and  keep. 
All  of  the  copper  produced  in  this  country  is  shipped  through  the  Peruvian 
port  of  MoUendo. 

The  principal  and  at  present  the  only  active  Bolivian  copper  mines  are 
in  the  district  of  Coro  Coro,  department  of  La  Paz.  In  this  district  there  are 
two  dissimilar  sedimentary  formations,  apparently  of  difTerent  geologic  a 
periods,  similar  only  in  their  origin  and  cupriferous  nature.  I'he 
older  and  underlying  formation,  **  Las  Vetas, ''  is  an  arenaceous  conglomerate 
with  argillaceous  tendencies,  having  a  northeasterly  trend.  Superimposed 
upon  this  statnm  Is  another  conglomerate,  *'  Los  Ramos, "  having  a  south- 
westerly trend.  The  upper  conglomerate  is  much  like  the  lower,  but  is  darker 
in  color  and  mottled  ^\ith  red  and  whitish  particles  of  g3psum  and  other  min- 
erals not  found  in  the  older  stratum.  In  many  respects  the  La  Paz  field  more 
closely  resembles  the  Lake  Superior  copper  district  than  any  other.  TIk^  coun- 
try rocks  are  eruptive, mainly  dioritic,  and  the  copper  is  found  native,  as  a 
rule,  and  only  rarely  as  ores  in  quantities  of  commercial  importance.  Like  the 
Calumet  and  AUouez  conglomerates  of  the  Lake  Superior  district,  the  Bo- 
liWan  conglomerates  carry  the  native  metal  in  fine  nodules,  although  masses, 
usually  small,  but  sometimes  verj'  large,  are  occasionally  encountered.  An- 
other point  of  resemblance  is  the  occurrence  of  silver,  always  native, 
found  associated  with  the  copper,  but  never  alloyed  with  it. 

Next  to  La  Paz,  the  most  promising  and  farthest  advanced  district  is  that 
of  Pacajos,  where  the  output  reached  1,000  quintals  weekly  in  June  of  1900. 
The  same  general  conditions  of  labor  and  transportation  govern  in  this  dis- 
trict as  in  La  Paz. 

CHILE.  Although  Chile  led  the  world  in  copper  production  about  the 
beginning  of  the  last  quarter  of  the  Nineteenth  centur>',  that  country  has  lost 
ground  as  a  producer,  not  only  relatively,  but  actually.  There  is  reason  to 
believe,  however,  that  the  tide  has  turned,  and  the  output  for  1901  was  the 
largest  secured  for  many  years.  The  secret  of  the  sudden  rise  of  Chile,  its  ar- 
rested progress,  decline  and  final  rejuvenation  as  a  copper  producer  is  found 
in  the  combination  of  geological,  geographical  and  metallurgical  conditions 
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under  which  the  copper  indu8tr>'  had  its  birth,  its  period  of  prospcrit}-,  its  de- 
cline and  it«  renascence.  There  is  copper  ore  in  ever>-  province,  and  in  nearly 
ever}'  district  of  cver>-  province  of  the  republic.  The  ease  with  whicli  the  oxi- 
dized surface  ores  were  secured  and  smelted  gave  rise  to  a  large  industry,  but, 
like  a  fire  of  kindling  wood,  while  quick  and  hot  the  industry  was  of  short  life, 
because  the  altered  ores  gave  way  at  depth  to  the  low-grade  iron-sulphides. 
These  are  now  being  mined  in  increasing  quantities,  and  the  Chilean  copper  in- 
dustry is  more  firmly  established  at  present  than  at  the  height  of  its  former 
prosperity,  even  though  the  annual  production  be  smaller. 

Copper  deposits  were  worked  in  a  limited  way  before  the  first  white  man 
set  foot  upon  the  soil  of  Chile.  Under  Spanish  dominion  a  little  copper  was 
produced,  but  the  industr}'  did  not  begin  to  expand  largely  until  the  achieve- 
ment of  independence,  about  the  third  decade  of  the  Nineteenth  oentun*, 
after  which  mining  flourished  greatly.  Until  1842  the  high-grade  oxido 
and  carbonate  ores  were  smelted  in  charcoal  furnaces,  but  in  that  year  the 
first  reverberatory  furnace  was  built  at  Coquiinbo,  by  C.  Lambert,  and 
in  1857  the  first  blast  furnace  was  built  by  the  same  man.  The  period 
of  greatest  prospmty  of  the  Chilean  copper  industry  begun  about  1850,  and 
continued  for  nearly  thirty  years,  after  which  there  was  a  period  of  twenty 
years  during  which  the  industr}'  lost  ground  slowly  but  steadily,  this  depres- 
sion being  followed  by  the  beginning  of  l>ettcr  times,  just  at  the  close  of  the 
centur>\  In  1881  ChUe,  Spain  and  the  United  States,  the  three  greatest  pro- 
ducers, made  about  the  same  amount  of  copper  each,  Chile  having  a  slight  lead 
with  a  trifle  more  than  41,000  long  tons.  From  that  point  the  output  slowly 
declined  to  about  25,000  tons,  fifteen  years  later. 

Chile  has  two  parallel  copper  belts,  running  neariy  due  north  and  south, 
and  approximately  one  hundred  miles  apart.  The  principal  development 
has  been  made  in  the  western,  or  coastal  belt,  because  of  the  greater  ease  of 
exploitation  and  transportation.  The  country  rpck  of  the  Chilean  cupriferous 
districts  is  composed  mainly  of  strata  of  the  Permian  system,  sandstones  pre- 
dominating. These  have  been  extensively  faulted,  twisted,  broken  and  up- 
]i(>aved  by  eruptive  dioritcs.  The  general  geological  conditions  are  much 
1  h(!  same  as  are  found  in  the  Mansfeld  district  of  Germany,  and  in  the  govern- 
incnts  of  Perm  and  Elizabethpol  in  Russia.  The  Cordilleran  belt,  which  lies 
back  from  the  coast  some  distance  in  a  country  about  as  rugged  as  can  be  found 
anywhere,  is  so  diflicult  of  access,  in  most  cases,  that  but  little  mining  devel- 
opment has  been  secured,  especially  in  the  case  of  copper  ores,  on  which  the 
cost  of  transportation  is  so  great  as  to  preclude  operations  in  any  but  the  most 
favored  districts.  The  two  parallel  copper-bearing  belts  stretch  from  Ai^gen- 
tina  on  the  south,  into  Peru  on  the  northern  boundary. 

Summarizing  from  Prof.  Ch.  Vattier's  excellent  little  brochure, ''  Bfineria 
i  Metalurjia  de  Chile, ''  the  principal  copper-bearing  districts  of  the  country, 
as  developed,  are  as  follows,  from  south  to  north: 

In  the  provinces  of  Santiago  and  Valparaiso  is  the  mineral  center  of  Las 
Cr)udes,  and  the  rich  sulphide  mines  of  Los  Elguin,  Bronces  and  Transit  o, 
with  other  centers  ^f  activity,  as  at  Nalt^gua,  Los  Aguirre,  Tiltil  and  Lampa. 
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In  the  province  of  AconcagUA  are  the  well-known  mines  of  Catemu,  with  the 
Melon  group  and  other  le88-kno\\'n  properties.  Lying  next  north  comes  the 
province  of  Coquimbo,  ranking  among  the  most  important  as  a  copper  pro- 
ducer. The  principid  mines  are  in  the  departments  of  Combarbala,  Illapel 
and  Ch'alle,  including  such  first-rate  mines  as  the  Panulcillo  and  others  less 
known.  The  prbvince  of  Atacama  is  at  present  the  greatest  copper  pro- 
ducer of  the  country-.  In  the  department  of  Vallenar  there  are  numerous 
mines,  among  which  are  the  Camarones  and  San  Antonio.  The  department 
of  Freirina  is  the  location  of  the  great  Carrizal  mines,  upper  and  lower,  and  of 
other  important  producers.  In  the  department  of  Copiapoare  such  great 
nunes  as  the  Dulcinea,  Puquios,  Nantojo  and  Tierra  Amarilla.  The  depart- 
ment of  Chafiaral  is  the  site  of  the  great  mines  of  the  same  name.  The  prov- 
ince of  Antofagasta  is  among  the  greatest  copper  centers  of  the  countr}',  and 
has  large  and  important  mines  in  the  departments  of  Taltal,  where  the  mine 
Eq>loradora  is  located;  in  the  neighborhood  of  Calama,  department  of  Anto- 
fagasta, and  in  the  department  of  Tocopilla. 

The  Cerro  Blanco  district  is  not  on  the  coastal  belt,  but  is  located  in  the 
Cordilleran  zone,  the  mines  being  opened  principally  in  trachyte.  These 
were  originally  opened  for  nlver,  but  at  the  depth  of  about  600  feet  a  zone  of 
rich  copper-silver  ore  was  encountered,  and  this,  in  turn,  was  succeeded  at 
greater  depth  by  unaltered  iron-sulphides  of  good  average  values.  The  deep- 
est mine  of  the  district  is  the  Agua  Amarilla,  which  has  reached  a  depth  ex- 
ceeding 1,500  feet. 

Among  the  discouraging  features  of  the  Chilean  copper  trade,  for  the  past 
twenty  years,  Irnve  been  lack  of  railroads,  inefficient  labor,  high  wages  and 
lessened  values  of  ore  bodies  in  the  case  of  the  older  and  deeper  mines.  Trans- 
portation facilities  have  been  greatly  improved  during  the  past  decade, 
the  enlightened  and  progressive  government  of  Chile  liaving  fostered  rail- 
road building,  as  well  as  taking  a  deep  interest  in  the  de^'elopment  of  the  min- 
eral and  other  natural  resources  of  the  republic.  General  conditions  are  im- 
proving, slowly  but  surely,  and  Chile  from  now  on  should  show  gains  in  cop- 
per production.  The  resources  of  the  republic  in  this  mineral  are  scarcely 
excelled  by  any  country  except  the  United  States. 

COLOMBIA.  While  the  republic  of  Colombia  is  noted  for  its  produc- 
tion of  gold  and  silver,  little  attention  has  been  paid  to  mining  for  other  than 
the  precious  metals.  The  existence  of  copper  has  long  been  known,  but  her(»- 
tofore  no  attempts  have  been  made  at  mining  in  any  but  the  crudest  manner, 
though  small  quantities  of  the  rich  oxidized  ores  near  surface  have  been  ex- 
tracced  at  various  points,  from  time  to  time. 

Copper  ores  are  known  to  exist  in  many  departments,  notable  among 
which  are  Tolima,  Rio  Blanca,  and  Cauca.  Among  the  principal  deposits 
of  Cauca  are  those  of  San  Lorenzo,  Yocoto,  Coli,  Pichinche  and  Andagueda. 
The  principal  mining  districts  of  Colima  are  those  of  Anchique,  Fiscal  and 
Xacoroco,  tying  southwest  of  Natagaima.     The  International  Colonizing 
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Company,  of  Now  Vnrk,  has  rxteni^h*^  roufosuions  in  this  district,  on  whicli 
good  bfxlips  of  I'oppir  fm«  hnvo  bpcn  locat**d. 

ECUADOR.  While  (bnre  ar#i  no  working  mines  in  i\m  rppublir,  the 
exi^t€ucc  of  ropper  oren  at  Narjoim  points  has  lonjf  been  knox^'n.  On/ 
of  the  niowl  recent  anil  most  iuipr»rfanl  diacoverifs  was  niadi*  in  1900 
in  tho  province  of  Ahuuy,  about  35  miles  from  the  coa-st,  uhere  a  profu^ 
'mng  deposit  of  oopp^r  ore  was  disco\'ered,  at  an  elevation  of  about  one  mile 
above  st-'a-li'\el. 

PARAGUAY.  There  are  deposit**  of  copper  on^  in  the  norihem  part 
of  Pumcutiy,  but  details  regarding  the  size,  dehnegs  and  probabb*  %  uliie  of 
tht*  Veins  are  not  obtaiiuible, 

PERU.  The  rapidly  ifro\ving  copper  indiislrj-  of  Peru  snflTered  a  rude 
s!K>ek  in  the  decline  of  the  metar»  market  priee,  and  production  fell  oft  greatly 
dnring  liKi2,  I'he  \*ery  extensive  operations  ptit  under  way  by  the  C*erro  dc 
Pasco  eom  pa  ny  will  nsult,  wilbin  thi*  next  few  years,  in  giving  to  Pern  the 
larijest  anil  brst  ♦  quipp-^d  niininf^  and  smelting  plant  on  the  South  American 
continent,  and  tlie  example  thus  set  m  quite  eerfain  to  have  a  hlgldy  bene- 
ficial effect  on  the  Penu  ian  copper  iudustn-  as  a  "\v  hole. 

The  Andean  copper  zone  of  Argentuia,  Thile  and  liolixia  is  also  found 
in  Pern,  and  copper  mines  ha^e  been  opened  at  a  manlier  of  different  points. 
According  t^  the  reports  of  the  Minister  de  Fomento  for  IDUO,  there  ^"^tq  104 
copper  mines,  an  equal  number  of  cupriferous  silver  mines  and  two  mines  of 
pold,  silver  and  copper,  within  the  boundaries  of  the  n^publie.  The  govern- 
ment now  has  two  sur^'eying  partifs  in  the  (iHd,  especially  to  delimit  tlie 
coppe rehearing  districts,  but  their  work  will  necessarily  reqtiim  a  long  time 
for  completinn.  Mine  owners  furnish  no  reports  lo  tht^  government,  and  au- 
thenticated facts  regarding  the  copjier  me:i,«\ires  and  copper  mines  of  Pern 
are  difficult  to  ol>tain  from  any  FJonrce. 

Pent  was  once  a  considerable  producer  of  eopp+T  from  various  districts, 
but  the  indnstn-  fell  into  decay  until  late  in  the  Nineteenth  centur>-,whcn 
there  was  a  rfvivab  st insulated  by  the  high  price  of  the  melab  A  limited 
amount  of  copper  is  produced  as  a  hy-product  in  the  smelting  of  cupriferous 
sdver  ores.  The  principal  mines  of  the  i"epublle  ao'  found  in  the  four  dis- 
tricts of  lea,  ^'auli,  Aran  and  rerro  de  Pasco,  with  minor  properties  in  the 
districts  of  Mt>llendo,  Moquega  and  Iltmrochiri. 

The  lea  district  was  once  worked  extensively,  but  was  abandoned  in 
1S92,  hs  largest  mine  is  the  Cimza.  The  nrea  averagcfi  al*out  30  per  cent, 
copper,  the  lower  guides  l»eing  n'jeeted,  The  drawbacks  in  this  district  are 
lack  of  water  and  good  roads,  1*hf»  mines  of  Vanli,  including  the  adjafCent 
district  of  MovriK'ordia,  an*  hH'alid  at  an  elevaiion  of  upwards  of  13^000  feet 
abo\e  sea  level.  This  fi  Itl  was  once  a  considerable  copper  producer,  but  work 
wa*  stopped  for  the  snmr  reason  as  it)  I  he  lea  dis^triet.  More  or  less  silver  u 
StUl  mined,  and  some  hijjh  grade  copper  ore  nverajrhii:  2fi  per  cent,  in  tenor  is 
rtill  bring  mined,     Thf  8an  Francisco  is  the  princiiml  mine  of  the  YauU 
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district.  The  Acari  district  in  the  province  of  Camana  has  a  number  ut 
small  mines,  but  there  is  little  activity  at  present.  In  the  other  minor  di.«*- 
tricts  conditions  are  practically  the  same. 

The  Cerro  de  Pasco  district  has  always  been  the  principal  field  of  Pom- 
vian  copper  production,  and  with  the  work  now  under  way  by  the  American 
company  will  speedily  assume  a  commanding  position,  not  only  in  Peru,  but 
in  all  of  South  America.  This  district  lias  been  worked  in  a  desultory  fashion 
for  300  years,  but  serious  development  along  modem  lines  was  begun  as  re- 
cently as  1897.  The  district  occupies  a  basin  in  the  Cordilleras,  at  an  ele- 
vation of  14,(KX)  feet,  and  is  most  difficult  of  access.  I'nlike  the  other  Peru- 
vian fields,  which  are  arid,  there  is  an  excess  of  water  at  Cerro  de  Pasco.  'J'he 
ores  that  have  btreii  worked  hitherto  have  ranged  in  tenor  from  25  to  10  ])er 
cent,  copper.  The  lower  grade  ores,  of  which  there  are  large  bodies,  have  re- 
mained untouched,  or  were  discarded  after  mining,  only  the  richest  ores  being 
able  to  pay  for  the  hea^y  costs  of  refining  and  transportation.  The  freight 
rate,  for  transportation  on  the  baeks  of  mules  and  llamas,  is  $40  per  ton  be- 
tween the  mines  and  Oroya,  the  terminus  of  the  Meiggs  railroad  running  from 
Callao  into  the  Andes.  The  difficulty  of  getting  out  copper  and  getting  in 
machiner}'  and  supplies,  upon  the  backs  of  pack-animals,  over  the  roughest 
of  mountain  trails,  can  only  be  understood  by  those  that  have  had  expc^ri- 
ence.  The  Cerro  de  Pasco  company  has  secured  control  of  the  old  Meiggs 
railroad,  one  of  the  engineering  marvels  of  the  world,  and  will  continue  the 
line  to  the  mines  from  its  present  eastern  terminus  at  Oroya.  This  cxteiiision 
was  begun  in  the  spring  of  1901,  and  is  proceeding  uninterruptedly  and  sue- 
cessfully,  though  the  problems  to  be  met  and  overcome  are  certainly  among 
the  most  stupendous  ever  attacked  by  courageou-s  engineers.  The  expen- 
ditures of  the  company  on  the  mines  and  railroad  are  already  (\stiniated  at 
seven  millions  of  dollars,  and  millions  more  must  Ijk?  devoted  lo  tlie  eornplet  ion 
of  the  work.  Fortunately  there  is  no  question  of  the  ability  of  the  company 
to  raise  any  amount  necessary'. 

URUGUAY.  There  Is  copper  ore  in  I'niguay,  but,  so  fiir  :ls  can  Ix'  aseer- 
taiiK'd,  there  are  no  copp<»r  mines,  and  no  serious  attempt  has  ever  been  made 
at  exploiting  the  copper  deposits. 

VENEZUELA.  This  countr}-  was  once  a  considerable  producer  of  copper, 
and  is  estimated  to  have  made  about  05,000  long  tons  of  refined  metal  in  the 
period  1872-189-1,  in  which  latter  year  the  mines  of  the  Aroa  or  Qucbrada 
dL«<trict  were  closed  down.  The  principal  cupriferous  district  of  A'enezuelu 
is  found  on  the  Narvaez  or  Bolivar  tract,  between  the  Tocuyo  river  on  the 
north  and  the  Yaracuayon  the  south.  This  tract  extends  some  54  miles  in  an 
approximately  east  and  west  direction,  comprising  1,150  square  miles.  These 
lands  were  granUd  to  one  Narvaez  by  the  Spanish  crown,  in  1 598,  and  in  1802 
passed,  by  marriage,  into  the  hands  of  Simon  Bolivar,  the  libt^ator.  This 
tract,  on  which  a  number  of  mines  were  opened,  is  now  owned  by  a  London 
syndicate.  The  mines  of  the  Quebrada  district,  lying  on  the  Aroa  river,  aiv 
included  in  the  lands  of    this  e^teiwive  instate.     The  igneous  country  rocks 


136  THE  COPPER  HASDBOOK. 

are  of  slate  and  limestone,  with  various  intrusive  rocks.  Copper  is  found  in 
lenticular  masses,  frequently  of  considerable  size  and  unknown  depth,  the 
series  of  lenses  having  a  strike  nearly  north  and  south.  The  ores  are  oxides 
and  carbonates  at  and  near  surface,  followed  at  slight  depth  by  iron 
sulphides. 

There  are  traditions  that  these  mines  were  worked  by  the  Indians  be- 
fore the  coming  of  the  Spanish.  Eariy  in  the  Nineteenth  century,  a  Balti- 
more company  operated  several  of  the  mines,  and  secured  about  43,000  tons 
of  high-grade  carlx>nate  and  oxide  ores.  Later  on  Venezuelan  capitalists  took 
the  mines  and  removed  about  100,000  tons  of  high  and  medium  grade  ores. 
The  Quebrada  district  will  doubtless  be  given  attention  at  some  future  time, 
but  just  at  present  political  conditions  in  Venezuela  are  not  satisfactory',  and 
the  enlistment  of  foreign  capital,  absolutely  necessary  for  the  development  of 
the  mines,  is  rendered  difficult  by  the  complaints  of  ill-treatment  made  br 
European  and  American  mone^'ed  men  who  have  invested  laige  sums  in  vari- 
ous mining  and  land  enterprises  in  this  republic. 
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CHAPTER  XL 
Copper  Deposits  of  Europe. 

Brief  descriptions  of  the  principal  copper  measures  and  developments 
of  Europe  are  given,  under  the  names  of  the  respective  countries  possessing 
cupriferous  deposits  and  mines,  in  this  chapter,  the  titles  being  arranged 
alphabetically. 

AUSTRIA.  The  total  annual  production  of  refined  copper  by  Austria  is 
about  2,000 JOOO  pounds.  Copper  has  been  mined  and  smelted  for  hundreds  of 
years,  but  none  of  the  mines  now  active  are  worked  on  a  laige  scale,  and  the 
Tnining  and  metallurgical  plants  are  by  no  means  modem  in  design. 

Copper  deposits  arc  found  in  various  parts  of  the  empire,  and  mines  are 
worked  in  a  small  way  at  several  points,  the  principal  of  which  is  Kitzbuehel, 
in  the  Tyrol.  There  are  other  Tyrolean  mines,  all  of  quite  insignificant  pro- 
duction, and  a  few  small  producers  at  Salzburg.  The  Graslitz  mine,  in  Bo- 
hemia, was  a  ver>'  large  producer  during  the  middle  ages,  but  was  abandoned 
in  the  Eighteenth  century. 

BOSNIA.  Copper  ores  are  mined  in  a  small  way  at  several  points  in 
BoBnia.  (^re  is  mined  and  smelted  at  Sinjako,  while  the  ores  from  other 
pomts  are  sent,  in  limited  quantities,  to  Hungary'  for  reduction.  Bosnia  and 
HeraegoA'ina,  which  are  under  tiie  protection  of  Austria,  are  usually  lumped 
with  the  dual  monarchy  of  Austria- Hungary'  in  figures  of  production.  The 
output  for  1901  was  237  tons  of  refined  copper,  made  from  4,747  tons  of  ore, 
of  which  1,040  tons  were  fahlerz. 

BULGARIA  There  is  ample  evidence  that  mines  of  copper  were  worked 
^thin  the  present  limits  of  Bulgaria  during  the  days  of  Roman  dominion, 
Mid  possibly  in  even  earlier  times.  At  Plakalnitza,  in  the  department  of 
Vratza,  there  are  considerable  slag-piles  from  ancient  smelters,  dating  from 
*  time  so  remote  that  no  vestiges  of  the  works  themselves  are  to  be  found,  and 
^  other  departments  of  the  principality  there  are  similar  but  smaller  slag- 
piles  and  waste-burrows  of  refuse  containing  traces  of  lean  ore,  the  values  of 
^hichhave  been  effectually  leached  out  by  the  rains  of  two  thousand  years. 

At  Plakalnitza  the  ore  is  mainly  bomite,  ^ith  a  little  malachite  and  chal- 
^yrite.  At  Kara  Bair,  near  the  port  of  Bourgos  on  the  Black  Sea,  chal- 
^^yrite  is  found  in  considerable  profusion,  and  copper  mines  were  evidently 
^Ofked  there  at  some  remote  period.  At  Milkio^'tzy  in  the  district  of  Tni, 
^"^fe  are  small  deposits  of  chalcopyrite,  chalcocite  and  malachite,  in  a  bary tic 
gangue^    There  is  also  chalcopyrite  at  Belogradchik^  where  some  work  is  now 
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beinp  dono.     I'halrorifc  is  found  tx\  Gomva-lAnrwa  urul  til  other  points  lis 
departiueiit  of  Sofb,  not  far  frcMti  lh(*  fapitiil  vhy^  and  in  the  d\stnv\s  of  vSler* 
and  Samokof  native  copper  nnd  oxide  ores  have  been  found. 

CORSICA,     There  are  a  number  of  old  eopper  mines  In  Corsica,  of  whi 
one,  the  Laneone,  was  once  a  considerable  producer. 

CYPRUS.  The  Latin  word  cuprum,  fn>m  which  corner  the  English  v^9 
copper,  wiiii  lU-rived  fmm  the  name  of  this  island*  thus  attestijig  its  ancieim 
as  a  source  of  copper.  In  ages  long  past  there  were  extensive  copper  miim 
on  the  ialand,  but  the  production  at  the  pn^sent  time  is  trivial,  export*  F^ 
1899,  the  largest  for  some  years,  having?  been  but  36  metric  tons.  One  Ei3 
Ibli  corporation  is  now  opi' rating  on  the  island. 

EKGLAND.     Copper  and  tin  have  been  mined  iii  t*omwall  and  Dcvom 
from  Aery  remote  times,  po8sil>ly  for  three  thousand  years,     Oxide  and  caJ^ 
bonate  ores  occur  in  tlie  conglomerate's  and  sandstones  of  Ch<*shire,  and  the«e 
were  once  mined  to  some  extent.     Cumberland  also  had  eopper  mines 
ccnluries  a^o,  and  the  (J  oldscope  was  England's  most  famous  copper  mine  dur- 
ing the  Tudor  era,  -^vorkinii  a  fabuloush'  large  force  of  men  to  get  the  very  mod- 
erate amount  of  copper  that  wms  secured.     During  the  fii-st  half  of  the  Nine- 
teenth <:*entnrj-  Cornwall  and  Devon  were  the  world's  largest  producers  of 
copper.     Thr  importance  of  England,  as  a  .source  of  eopper  supply,  received 
a  check  from  the  devtlopment  of  the  richer  ort-s  of  Chili\  and  when  Lake  Su- 
perior, South  Africaand  Austral ia entered  the  fiflduf  production,  the  English 
output  began  to  decline,  until  it  now  averages  only  about  a  million  pounds 
yearly. 

The  copper  on^s  of  Cornwall  and  Devon,  adjoining  counties  in  thie  aoutii* 
western  part  of  the  i^laiid^  are  f^jund  in  a  cla^' -slate  of  the  Devonian  ^^atem 
having  frequent  bo.ssc^s  and  veins  of  granite,  witb  both  slate  and  granite  in* 
truded  by  a  quart z-por]>hyiy.  The  veins  are  narrow,  three  feet  being  a  liberal 
average,  and  are  fivtinently  capped  with  gossan,  this  capping  being  mom 
common  o^'er  tlie  copper  ^  eins  than  abo^e  the  veins  carrying  tin  stuff.  Veins 
of  copper  seein  to  fa^or  tbt*  slates,  while  tin  takes  more  kindly  to  the  gramte, 
l)Ut  these  obsen'at  ions  hold  tme  in  a  general  way  only,  as  then*  are  many  ex- 
ceptions to  the  rule,  while  tin  is  frequent  in  copper  mines,  and  copper  is  of 
common  occurrence  in  tlir  tin  mines,  and  in  places  tin  and  copper  alternate 
in  occurrence.  As  a  rule  the  richest  portions  of  a  mine  are  found  where  tha 
veins  have  the  sharpest  dip.  Native  copper,  while  rarely  found  in  quantities 
of  commercial  importance,  is  by  no  means  uncommon,  and  is  found  in  serpen- 
tine at  the  Lizard.  One  mass  of  native  copper  weighing  three  tons  was  se- 
cured from  a  mine  near  Midi  ion,  Cornwall.  The  ores  of  copper  ane  of  many 
varieties,  most  of  the  more  common  sorts  occurring,  while  many  of  the  rarer 
copper  minerals  have  been  found,  from  time  to  time,  in  these  two  counties. 

FAROE  ISLANDS.  Native  copper, associated  with  mesotypc,  occurs  dia- 
somiiiiited  in  amygdaloid  rock  in  these  islands^  but  no  attempt  at  mining  has 
ever  )»een  made,  so  far  as  known. 
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niTLAND.  Copper  ore  i&  found  at  aever&l  poujts  in  Jf ixilmicl,  but  tlw 
oaly  active  mines  in  the  ^rand  duchy  are  at  Pitkaranta,  when^  chalcopyritc 
iuMkhlite  occurs  in  a  granite  country  rock.  Theae  mines  have  been  worked  for 
nmy ytais  and  produce  about  one  miUiun  pounds  of  refined  copper  annually, 

niAlCB*    The  wealth  of  France  is  in  b^r  fertile  soil,  and  nut  in  her  inin- 

crik   Copper  ores  are  found  at  various  poinU  and  a  nuniber  of  mine^  bavw 

(H^opeoedy  but  none  of  them  ever  provrd  fit  her  large  or  very  profitabks 

Widilpiesent  the   production  of  eoppe^r  from  French  mines  is  insignificant, 

^'TnganuHinted  to  only  201  nietnc  tons  for  the  year  19UU,  the  latest  figures 

obtftiiuible  from  the  government  bureau  of  mines.    Therw  are  copper  mines  ui 

f he  department  of  Var,  Gard  and  Corse,  also  in  Savoy  and  in  the  Jiafise-Pyr- 

t^^wenew  the  Spanish  fnintier,     A rgenti fibrous  copper  ore  to  the  extent  of 

M^toni  was  exported  to  Kngland  in  IIMIO  from  (be  depailment  of  Arieg*^ 

lAtbesame  3^ ear  837  tons  of  iron-copp<'r  pyrites  were  exportt^d  tti  the  «ame 

countrj%  from  the  department  of  Corse,  and  115  lon3  of  eopper  ore  were  mined 

in  ibc  department  of  Qaid. 

GERMAKY*     Tht?  copiwr  niiues  of  Germany  rauk  second  in  import- 

«ooeb  Europe  only  to  thoi»e  of  Spain  iind  Portugtd.     The  industry  is  one  of 

forisiderable  antiquity,  and  th«*  history  t>f  thi-  Afansfeld  rnineji  can  readily  be 

traced  back  to  A*  D»  119*J,  in  which  >far  the  first  copper  was  mined.     The 

Muisfeld  district,  near  Eisleben,  in  tiie  Southern  Harlz  mountains^  in  much 

die  most  important  in  the  euipiRv     In  this  district  the  orc  is  found  in  beds  of 

the  FBTmi&n    ay^jtem^    resting    unctinfornmbly   on  eryataUisied    strata   of 

Pjileoxuic  rocks*     The  eldest  of  th<*  Feriuian  rocks  is  a  sandstone  (>f  several 

hundred  feet  in  thickness,  superin) posed  upon  which  is  a  second  sandstone  of 

little  depth,  upon  which,  in  turn,  rests  the  celebrated  "kupferscliiefer, "  or 

copper-bearing  shale,  a  clayey  slate  averaging  but  In  o  or  three  feet  In  thick- 

oeaSy  and  carrj^ing  a  disseminated  sulphide  ore  returaing  im  a\  erage  of  about 

2.5  per  cejit,  metallic  copper.  The  upper  anndstune  lying  next  b^;low  the  kup- 

ferachiefer  is  also  copper-bearing  to  some  extent,  and  is  worked  at  times. 

The  area  of  the  kupferschiefer  is  very  great,  probably  nearly  2t)0  square  miles, 

ttnd  a  number  of  square  miles  Imvc  been  worked  out  and  nian\'  nules  worked 

over  in  the  seven  hundru-d  years  that  the  mines  lia\'e  been  in  upcrat ion.     The 

Mansfeld  district  is  notable  for  the  poss«*s.*iion  of  coal  for  fuel  and  limestone 

for  fluxing,  in  the  rocks  above  the  copper-bearing  strata,  and  ore,  fuel  and  flux 

ftA!  sometin:)jes  mined  from  the  same  shaft. 

There  are  also  copper-bearhjg  measures  of  lesser  importanee  at  Cioalar, 
in  Prussian  Saxony ;  at  Rammelsberg,  in  Xiissau,  and  still  less  important  orr 
bodies  at  several  other  points  in  the  empire. 

HERZEGOVINA.  The  industrial  st  atiistica  of  this  semi-independent  little 
country  are  usually  included  with  those  of  Bosnia  in  the  figures  of  the  dual 
monarchy  of  Auatria-Htingary,  as  Bosnia  and  Herzegovina  are  under  the  pro^ 
toction  of  Auatria,  since  the  congress  of  Berlin  in  1S7S»  The  joint  production 
«'f  ronper  by  T^snia  and  Herzegovina  rraehr'd  237  tons  in  IOf>l,     Operations 
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are  carried  on  in  a  most  primitive  manner,  at  the  few  points  where  any  cop- 
per mining  is  done. 

HUIIGARY.  The  kingdom  of  Hungary  has  about  a  dosen  copper  smelt- 
ers, all  small  and  none  modem  in  design  or  practice.  Ck>pper  is  mined  at  a 
number  of  different  points,  the  sulphide  ores  predominating,  and  the  industry 
is  one  of  great  antiquity  in  this  country,  but  has  made  comparatively  little 
progress  of  late,  the  production  remaining  practically  stationaiy.  The  prin- 
cipal mines  are  in  the  vicinity  of  Rezbanya  and  Dognacska,  though  even  the 
largest  mines  are  not  big  producers,  and  there  are  a  number  of  small  properties 
from  which  a  few  himdred  tons  of  ore  are  extracted  annuaUy. 

IRELAND.  The  copper  production  of  Ireland  is  insignificant  at  present,  av- 
eraging possibly  20  tons  yearly,  and  is  secured  by  cementation  from  the  waters 
leaching  from  old  mine  openings.  There  are  three  copper  districts  in  the 
island,  these  being  the  Wicklow,  Waterford  and  Cork  and  Kerry  fields.  In 
the  Avoca  valley  of  Wicklow  sulphide  ores  pccur  in  clay  slates,  much  as  in 
Cornwall  and  Devon.  The  industry  was  once  important  and  in  1799  the 
Conncrec  mines  yielded  677  tons  of  refined  copper,  which  was  a  big  product  for 
those  days.  The  1809  production  was  17  tons,  obtained  by  leaching  and  ce- 
mentation. 

In  the  vicinity  of  Knockmahon,  in  County  Waterford,  the  ores  are  also 
sulphides  in  clay  slates,  and  averaged  about  10  per  cent,  copper  when  worked. 
In  1843  the  output  of  finisheii  copper  was  upwards  of  900  tons.  In  the  south- 
em  part  of  Cork  and  Kerry  large  iiiines  were  opened  during  the  Eighteenth 
and  early  Nineteenth  centuries,  the  Mountain  and  Keallonge  mines  each  being 
more  than  a  qjiarter  mile  in  depth,  while  them  were  other  considerable  prop- 
erties at  Berehaven  and  Lackamore,  and  on  Ross  island.  All  these  have  been 
idle  for  some  years. 

ITALY.  Copper  was  mined  in  Italy  piievious  to  the  Christian  era  by  the 
Romans,  and  before  their  day  the  metal  had  been  extracted  by  the  Etruscans. 
The  industry'  has  had  its  ebb  and  fiow,  but  has  never  been  entirely  at  a  stand- 
still, for  more  than  two  thousand  years.  There  are  a  few  mines  with  fairly 
modem  equipments,  but  as  a  mle  the  properties  are  worked  upon  a  some- 
what narrow  scale. 

The  principal  copper  districts  of  Italy  are  four  m  number,  viz. :  Volter- 
rano,  Grosscto,  Liguria  and  the  ^^•estem  Alpine  region.  The  on^s  of  the  Vol- 
tcrrano  district,  mainly  chalcopyrite,  ^\'ith  a  little  chalcocite,  are  found  in  a 
red  gabbro  kno^n  locally  as  porfido  rosso.  This  dbtriet  has  been  the  scene 
of  copper  mining  operations  from  the  earliest  times  of  which  authenticated 
records  remain. 

The  Grosseto  district  is  now  producing  considerable  copper  from  ores  oc- 
curring both  as  contact  and  fissure  veins.  The  Val  Castruccio,  Bocchegiano, 
MontHcatini  and  Capanne  Vecchie  are  the  principal  mines  of  this  district,  and 
tlic  principal  mining  center  is  Massa  Maritima,  the  Massa  Metallifera  of  Ro- 
man  days. 
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The  Ligurian  miin\*  lie  near  the  coast  of  the  Mediterranean,  above  Genoa. 
Tbe  copper  ores  are  found  in  stratified  azoic  roeks,  «s  contact  veins  lyinje  be- 
tween the  diorit^  or  serpentine  and  the  metamorphic  rocka^  the  gangue  of  the 
sulphide  oa^s  being  quart zite. 

In  tbe  Piedmont  district  mines  were  \^'orked  in  Ron*iin  da>'a,  and  trace* 
of  old  workingis  are  to  be  SKten  at  many  points.  The  orec  occur  in  stratified 
Archaic  rocks^  no  fissure  veins  being  found,  iind  nickel  and  cobalt  are  fre- 
quently associated  with  the  copper,  the  Calcante  bcUig^a  typical  example  of 
the  copper-nickel  mines  of  the  district.  A  littk  nat  i vp  copper  is  found  in  some 
of  the  Italian  mines.  In  1900  there  were  16  productive  mines  in  the  king- 
dom. 

NORWAY.  There  are  considerable  deposits  of  copper  ore  in  Norway, 
the  principal  district  being  near  Trondhjem/ wlierc  the  sulphide  ores  lie  in 
tchists  and  alatea  of  the  lower  Silurian  system.  Ores  are  also  found  in  Tele- 
morken  in  a  granitic  countr\'  rock,  and  copper  ore  is  mined  to  a  greater  or  less 
extent  in  the  amta  of  Trondhjem,  Stavanager,  Nordland  and  Finmarken,  the 
principal  mines  being  in  the  Sulitjelma  and  Roros  districts  and  in  Stavanager 
and  Tromsoe-  A  number  of  Norwegian  copper  mines  lie  to  tbe  northward 
of  tbe  Arctic  circle.  The  production  of  copper  from  the  mines  of  this  king- 
dorm  is  slowly  increasing, 

PORTUGAL.  Much  of  what  appears  under  the  title  of  Spain  applies  to 
the  copper  deposits  of  PortugfUas  well,  and  t^  save  needless  repetition  the 
reader  is  referred  to  the  article  on  Spanish  copper  deposits  in  this  chapter, 
for  ft  general  description  of  the  cupriferous  rneai^ures  of  the  Sierra  Mo^*^na,  of 
which  t  h»*  mines  of  San  Domingoss  and  Graiido!a,  in  Portugal,  fonri  the  western 
extension^  The  principal  mining  fields  arc  the  San  iJominpos,  Grandola  and 
Aljiistral  districts,  with  le«»er  propertic!^  developed  in  the  Algarve  and  Aveiro 
districts.  The  San  Domingos  is  much  thr*  most  important  mine  of  the  king- 
dom. 

Owing  to  tbe  close  propinquity  of  the  Spanish  and  Portuguese  copper 
districts,  and  the  oi>eration  of  mines  in  both  kingdoms  hy  the  Hume  English 
companies^  the  outputs  of  both  countries  are  usually  lumpi*d  in  statistics  of 
producrtion.  The  Portuguese  production  m  1901  was  equivalent  to  9,933  met- 
ric tons. 

ROiniANIA.  Tliere  ai-e  copper  deposits*  apparently  of  importance,  in 
this  countr>'.  In  the  Carpathian  Mountains  duiKopy rite  and  carbonate  oi-es 
*re  found  at  Valea  Choboroasa,  these  iissajing  7  per  cent,  cupric  oxide,  with  a 
Itltle  gold.  Samples  of  ore  from  Salishiea  pave  18  to  32  per  cent,  cupric  oxide 
and  100  grams  gold  per  ton.  Carbonate  ores  have  been  found  in  promising 
quantities  in  the  district  of  Dobroudja,  at  the  towns  of  Balabancea,  Islam- 
Geafcr,  Carapelit  and  at  Altan-Tepe  near  Teheamourli. 

RUSSIA.  There  are  extensive  copper-b<^aring  measurea  in  the  empire  of 
Roaeia,  those  of  Siberia  being  separately  1  n*ated  in  the  t  Impler  uvx  Vsiatic  cop- 
per deposits.     .As  u  r\i!e  the  rojijier  is  found  in  rocks  of  the  Permian  system. 
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\\w  nam  •  (►f  wliich  was  takr-n  from  tho  hoa> y  out<»rops  found  in  the  govern^ 
nicnt  of  Perm,  wlicre  many  of  the  principal  Russian  copper  mines  allocated. 

Tho  prinripal  mines  of  European  Russia  arc  in  the  governmento  of  Perm, 
Elizabot  lij)ol,  ( )renhurg,  Kut  ais,  Tiflis,  Xijni  Ta^ilsk  and  Viatka.  Two  of  the 
thn'c  j)rincipal  copper  j)rcKliieing  projK'rties  of  tlift  empire  are  in  the  govern- 
ment of  Penn,  and  tliesc  make  mon*  than  one-half  of  the  Russian  production. 
The  lioposlo>\ski  works  turned  out  72,961  poods  of  finblicd  copper  and  the 
Rudianski  works  made  S(»,47.'i  poo<ls,  in  1900.  The  Kargalinski  works,  in 
t  he  government  of  On'nhui-p,  made  1S,S  19  poods  in  the  same  year.  The  gov- 
ernments of  Perm  and  Orenburg  are  in  \\w  Ural  Mountain  region. 

In  the  Cauea.sns  region  are  tho  mines  of  tlie  govt»mment«  of  Tiflis  and 
Kutais.  The  largest  producer  is  tlic  Dzansulski,  in  the  government  of  Ku- 
tais,  with  an  output  of  about  14,(M)0  poods.  The  Mcris.ski  works,  in  the  same 
government,  made  4,r>44  poods  in  1900,  and  the  Alverdski  and  Shambluig- 
ski  works  in  the  government  of  Tiflis  produced  4,490  ]>ood8  in  1900.  The  pro- 
duction of  refined  copper  by  the  mines  of  the  entire  Russian  empire,  in- 
cluding Siberia  and  Finhuid,  amounted  to  7,534  metric  tons,  in  1S99,  the  lat- 
est year  for  which  ofTicial  figun  s  are  available. 

There  are  a  ninnber  of  old  nnnes  in  the  empire,  of  little  productive  import- 
ance at  present,  such  as  the  Miednoroudiansk,  in  the  government  of  Nijni 
Tagilsk,  famous  for  its  massive  malachite,  a  single  maas  weighing  330  tons 
having  been  taken  from  this  mine  in  1836.  The  Kiadehek,  or  Kadabenski 
mine,  in  the  Elizalwthpol  district,  is  operated  by  German  capital,  and  is  one 
of  the  most  important  mines  of  the  empire,  though  no  figures  of  production, 
other  than  mere  estimates,  are  available  for  present  use. 

There  are  about  thirty  smelting  plants  for  copper  operated  in  the  em- 
pire, including  those  in  Siberia.  Ma<»t  of  these  an»  small  and  antiquated,  though 
there  are  a  few  that  are  fairly  motlem.  Judging  from  the  immense  extent 
of  the  copper-b<»aring  measures,  and  the  good  grades  of  ore  si^cured  in  the 
better  mines,  there  is  a  future  ahead  of  the  Russian  copper  industry',  much 
brighter  than  might  be  inferred  from  the  limited  development  secured  in 
the  centuries  that  have  elapsed  since  copper  was  first  mined  and  smelted. 

SCOTLAND.  There  are  df»posits  of  chalcopyrite  in  Perthshire,  Kirkcud- 
brightshire, and  at  several  other  points  in  Scotland,  but  no  copper  mining 
is  done. 

SERVIA.  Copper  mines  have  l)een  op<»rated,  on  a  limited  scale  for 
man}'  centuries  in  Servia.  There  txw  old  mines  and  a  few  active  properties 
at  a  numlxT  of  points,  but  tlie  piincipal  copper  producers  are  in  the  vicinity 
of  Majdanp<*e.  The  production  of  refined  copp<»r  from  Servian  mines  was 
270  metric  tons  in  1900. 

SPAIN.  The  kingdom  of  Spain  possesses  great  mineral  wealth,  and 
in  the  value  of  its  copper  and  iron  measures  leads  all  the  other  countries  of 
Europe.  Copper  ores  are  found  in  Huelva,  Alicante,  .\lmeria,  Asturias, 
Badajos,   Barcelona,   Hurgos,  Caceres,  Castellon,  Corufla,  Cuenca,  Gerona, 
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Grmiuda,  Guadaiajara,  Huesca,  Jaeu,  Leon,  Lerida,  Logrono^  Madrid,  Malaga, 
[  Miuorra,   Navarra,    Palencia,   Santaiidcr,   Segovia^   SevUla,   Tara^ona,   tmd 

renieli  and  in  all  of  these  eoppt^r  mines  liavij  been  opened,  Miniiig  is  being 
[done  at  present  in  a  number  of  these  provinces,  but  the  preponderating pro- 
I  duetion  of  the  kingdom  comes  from  thu  mines  of  Huelva.  This  district  is  in 
I  the  Sierra  Morcna  t>f  the  province  uf    Hueh  a  in  aout  hweatern  Spain,  and 

tb-  rnprifcTous  fonnaticm  continues  into  the  iidjoinjuq;  kingdom  of  Portugul. 

Thi5  district  is  said  in  be  sonu-  3(J  miles  widr  b>  1/in  m  length,  extending 
t  from  Ainalcollar  in  Svilia  to  San  DomingOft  in  Portugal,  but  the  linuls  of 
*  ibf?   denion»l ratcdh    profitabl*-   x<»ne   an-    muih    inun'   riji'uniscribcd.     Thv- 

8ierrtt  Morrna,  or  Atidevallo  cnprifcrttus  brlt  nw  a  whole,  in  divided  into  four 

j  xoneft-     The  eHSt«?ni  zone  inrlndes  thi'  (V*rrii  ^furiano  and  otlicr  mines  near 

t^xilia,  while  the  wt-titcru  *one  is  in  Portugal,  wiili  the  village  of  Grandola 

appri>\imat«  center.     The  northern  zonr  includes  ilk-  pruieipal  mines 

5th  Spfiin  and  Poringnl,  whilt*  the  leading  niiiu*s  of  the  southcm  zone  are 

^Castillo  d«  I  Buition,  Lagunazo  and  Lixa  Hrrreria*.     Ail  of  these 

the  same  gciiera!  thnractcrislic^s,  having  lentitnlar  masses  of 

f  einp  that  parallel  the  Uyen*  of  date  and  the  strike  of  the  veins  in  the  porphyn-. 

Tbr  ore  bodies  are  of  var>Mng  J5ize,  sometimes  of  imnienae  dimensions,  the 

largi^st  reaching  a  length  of   nearly  4,l>tKI  feet  and  an  extreme  width  of  5tX> 

*fe€»l.  Tliese  lenses  are  usually  found  at  the  junction  of  slate  and  porphyry. 
The  dates  ane  of  the  Paleozoic  group  and  prol>ably  of  the  lower  tJarbonif- 
erous  ^'stem.  Thi^ir  strike  is  northuesierly,  and  dip  to  the  north.  These 
slates  ajt?  of  a  yellowish  tinge  at  surfiu'e,  whfre  weathered,  l>ut  bluish  at  a 
little  depth.  The  slates  have  been  intrnded  by  porphv  ly,  s\  enite  and  dia- 
base*  the  porphyries  occurring  in  a  succession  of  parallel  lenses  with  the 
aame  strike  a«  the  slates.     The  ore  bodies  are  also  parallel  with  the  slatea 

I  And  porphyries,  and  may  be  conBidered  true  contact  veins. 
The  ore  bodies^  below  tht^^  nhallow  alt<?ration  zone  at  surface,  are  formed 
of  an  intimate  mixture  of  chalcopyrite  and  pyrit^e,  giving  a  disseminated 
aiulphide  ore  of  copper  averaging  3  to  4  per  cent,  metal,  though  considtrable 
ore  of  higher  grade  is  encountered.  The  ores  arc*  slightly  argentiferous  and 
auriferous,  and  under  the  highly  perfected  pro<"es8es  of  extract iou  now  em- 
ploi'ed,  the  values  of  the  precious  metals  an^  quite  closely  extracted,  and 
omail  aa  is  their  percentage  this  saving  aniotmts  in  t!ie  aggregate  to  large 
mxm&,  owing  to  the  immense  tonnage  of  ure  treated  annually-  A  strong 
tendency  is  noticed  in  the  lower  levels  opened  in  these  immense  lenses  toward 
decreased  dimensions  and  leasened  valuesi, 

I  References  to  the  interesting  metallurgiejil  jiroc*esses  employed  in  the 

Hispiwio- Portuguese  mines  will  be  found  in  the  chapter  on  metallurgy',  and 
iilOf«  detailfKl  referimees  to  the  geolog}'  of  the  various  important  mines  will 
be  found  in  the  descriptions  of  the  prineipal  miiies  of  Spain  and  rortugal. 
The  first  copper  mining  in  tht  Iberian  peninsula  was  done*,  in  all  likeli- 
hood, by  the  PhaeiiiciAiKs,  etmie  3,000  years  ago,  and  wa^  continned  by  the 
t'arthugtniaiis.  The  Rorfians  succeeded  to  the  dominion  of  I  he  petiinnnbi, 
un\  r\t*nv.ivc  ffM* «  m  uf  tin  jr  work  ap'  vt'(  t-i  be  found  in  the  8ierra  Morena, 


i& 


144  THE  COPPER  HANDBOOK. 

Mine  timbers,  which  in  all  likelihood  were  put  in  by  Roman  workmen  neariy 
or  quite  two  thousand  years  ago,  are  still  in  place,  effectually  protected 
from  the  gnawing  tooth  of  time  by  the  preser^'ative  action  of  the  copper 
sulphate  with  which  the  mine  waters  are  liberally  charged.  The  modem 
era  of  Spanish  copper  production  dates  from  1860,  when  the  Tharsis  mine — 
the  Tharsish  of  the  ancients — was  reopened.  The  Rio  Tinto  was  reopened 
as  recently  as  1876. 

SWEDEN.  Copper  has  been  mined  in  Sweden  for  more  than  600  years,' 
from  the  famous  mines  of  Falim.  The  ore  at  this  point  is  chalcopyrite  oc- 
curring in  connection  with  iron  pyrit<'8,  and  is  found  in  lenses  of  considerable 
size.  The  Storra  Kopparberg  jnine,  near  Falun,  is  the  be8t-kno^vu  property 
of  the  district,  and  furnishes  much  of  the  copper,  some  of  the  silver  and 
most  of  the  gold  produced  in  the  kingdom.  Copper  ores  are  found  in  the 
Iftns  of  Ostergotland,  Malmohus,  Orebro,  Vestmanland  and  Kopparbeig. 
There  are  mines  in  all  of  these  dLstricts,  most  of  which  are  small 
producers  or  entirely  idle.  There  are  three  smelters  in  Sweden,  of  which 
the  most  important  is  at  Atvidaberg.  In  addition  to  the  metal  produced 
from  direct  smelting,  a  little  copper  is  produced  at  Helsingboig  l^ 
superphosphate  works  which  extract  the  copper  from  the  cupriferouB 
iron  pyrites  residues,  producing  about  120  tons  of  cement  copper  annually. 
About  550  tons  of  blister  copper  is  turned  out  from  the  smelters  at  Atvidft- 
berg,  Falun  and  Kafvelstorp,  the  copper  production  of  the  kingdom  being 
insufficient  to  supply  the  domestic  demand. 

TURKEY.  Extensive  copper  deposits  exist  at  several  points  in  the 
Balkans,  on  both  the  Bulgaiian  and  Turkish  sides  of  the  mountains.  The 
present  copper  production  of  Turkey  is  probably  3,000  to  4,000  metric  tons 
yearly,  of  which  amount  the  exports  are  about  2,500  tons,  but  these  figures 
are  estimates,  except  in  the  case  of  exports.  C)f  exports  of  approxi- 
mately 2,400  metric  tons  made  in  1900,  the  muies  and  smelters  of  Ai^ghana 
Maden  sent  about  1,400  tons,  while  about  1,000  tons  came  from  Bakir  Madeo, 
near  Diarbekir,  Asiatic  Turkey.  The  mines  at  Tokat  were  onoe  considerable 
producers,  but  have  fallen  off  latterly.  Copper  has  been  mined  and  smelted 
for  some  centuries  near  Khaiput,  and  has  been  produced  to  a  considerable 
extent  by  the  mines  of  Kalabak,  near  Mount  Ida,  from  time  immemorial, 
having  been  ancient  in  the  time  of  Strabo,  who  describes  them.  The  ore  at 
this  point  is  chalcopyrite  occurring  in  slates  and  limestones  said  to  be  of  the 
Tertiary  peiiod. 

WALES.  The  copper  mines  of  Anglesea  were  worked  by  the  Romaii8» 
and  possibly  by  the  Phcenicians  before  them.  There  were  also  connderable 
mines  in  Merionethshire,  and  up  to  about  1830  Wales  was  a  oonsidenible 
producer.  At  present  the  only  copper  production  is  a  score  or  two  tons 
produced  yearly  as  cement  copper  from  the  water  leaching  out  of  the  old 
Parys  and  Mona  mines. 
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CHAPTER   XII. 

Copper  Deposits  of  Africa. 

There  are  important  dcvelopuieuts  in  copper  mining  at  several  African 
point«,  and  it  is  probable  that  the  Dark  Continent  will  become  a  much  larger 
producer  in  the  future  than  it  ever  has  been  in  the  past .  The  deposits  and 
developments  of  this  continent  are  treated  alphabetically. 

ABTSSmiA.  The  mineral  wealth  of  Abyssinia  is  largely  a  matter  of 
conjecture,  but  it  is  certain  that  copper  exists  at  various  points.  The  Negus 
Menelik,  emperor  of  Abyssinia,  has  evidenced  progressive  tendencies  since 
the  Italian  invasion  of  his  eoimtry  was  n^pulsed  and  has  encouraged  foreign 
d^tal.  It  has  been  stated  in  press  dispatches,  published  late  in  1902,  that 
mining  and  railroad  concessions  are  being  revoked,  but  the  news  has  not 
been  confirmed.  Abyssinia  is  a  mountainous  country,  lacking  railroads  or 
good  wagon  roads,  and  the  development  of  copper  mines  is  apt  to  await  the 
securing  of  better  transportation  facilities. 

ALGERIA.  Chalcopyrite  and  antimonial  gray  copper  ore  (tetrahedrite) 
are  the  principal  copper  ores  of  Algeria.  The  gray  copper  found  in  Kabylia 
Ls  somewhat  argentiferous,  and  occurs  in  rocks  of  Jurassic  age.  The  Ain 
Baibar  mine,  in  the  department  of  Constantine,  near  the  TunLsian  frontier, 
has  a  rather  remarkable  lense  of  sulphide  ore  averaging  8  to  15  i^er  cent,  cop- 
per, absolutely  isolated  and  enclosed  in  Ligurian  schists.  The  copper  is 
associated  with  galena  and  zinc  blende.  Along  the  Mediterranean  coast,  ^n 
the  department  of  Constantine,  there  are  a  number  of  small  veins,  of  no  great 
depth,  carrying  sulphide  ores,  in  a  gangue  of  quartz.  There  are  several 
mines  of  antimonial  ores  carrying  more  or  less  silver  in  the  department  of 
Alger,  but  none  of  them  are  worked  at  present. 

AHGOLA.  The  existence  of  sulphide  and  carbonate  ores,  in  considerable 
abundance,  is  reported  from  various  points  in  Angola,  but,  so  far  as  known, 
none  of  them  have  been  opened,  and  no  attempts  at  development  are  con- 
templated at  present. 

ASHAHTI.  The  occurrence  of  native  copper,  apparently  in  dendritic 
forms,  in  the  country  several  days*  journey  bark  from  the  Ivor>'  Coast  of 
Aflhanti,  is  reported  to  me  by  Mr.  John  Nolan,  of  Sekondi,  Ashanti,  who  is 
in  charge  of  diamond  drill  explorations  for  gold,  conducted  by  sundiy  Eng- 
lish corporations. 

BASUTOLAHD.  According  to  Sir  Godfrey  Lagden  there  are  indications 
of  c(^per,  tin  and  iron  in  Basutoland. 
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CAPE  COLONY.  The  copper  production  of  Cope  Colony  comes  ex- 
cluiiivcly  from  Nuinaciualand,  on  the  west  coast,  the  productive  area  lying 
ill  Little  Nanm<|iiahind,  about  90  miles  from  the  Atlantic.  All  copper  ore 
hliipinentH  aiv  niadi'  through  Port  Nolloth,  which  ranks  fourth  in  exports 
in  tliis  colonv.  Tlirn^  aiv  two  large  companies  ojwrating  in  this  district, 
and  thr^  first  product  iun  was  secuivd  in  1852,  since  which  time  copper  has 
livrii  export t'd  !u  tin   value  of  nearly  $60,000,000. 

Thi'  on'  i.s  rhicfly  ihalcopyrite,  returning  an  average  of  17  to  19  per 
cont.  in  HinoltiiiK,  these  figures  making  it  evident  that  considerable  care  is 
exerri.s'd  in  selection.  The  countr\'  rock  is  granitic,  and  the  ore  occurs 
ill  I'lises,  often  of  pn'al  si/e.  The  largest  mine  is  the  Ookiep,  which  is  partly 
«  \liiiijHt<'d.  Little  Namaqualand  has  apparently  be(>n  a  decadent  district 
for  mirne,  years,  but  n*cont  explorations  have  shown  promising  de|K>sit8  for 
fiitun>  ex|)loit.'itioti.  It  is  now  purposed  building  a  new  railroad,  which 
Nhould  pro>e  ii  eonsidtTable  stimulus  to  the  development  of  new  mines. 

CONGO  FREE  STATE.  The  existence  of  copper  ore  deposits,  some 
of  which  an'  aj)pan'ntly  of  workable  size  and  richness,  has  been  known  for 
years,  but  no  mining  worthy  of  the  name  has  ever  been  done.  The  natives 
of  the  upper  Congo  dig  a  little  iron  and  copper  ore  and  smelt  them  with 
charcoal  in  pits,  for  thc^  making  of  weapons  and  utensils.  At  Katanga 
th<*n'  an^  several  workable  d<'poaits,  the  ore  occurring  as  lenses  m  schistosi* 
Handstones.  At  Mboko-Songo  a  few  small  mines  have  been  opened  in  lime- 
Htone.  On?  has  also  been  found  in  Vambingo,  at  Manyanga,  and  near  the 
western  shore  of  [-.ake  Albert  Nyanza. 

FRENCH  CONGO.  Copper  ore  t^xists  at  several  points  in  this  colony 
and  at  least  one  mine*  is  now  in  process  of  development.  In  the  vicinity  of 
Hrazzavill<>. 

GERMAN  EAST  AFRICA.  The  existence  of  copper  in  this  protectorate 
has  been  reported,  from  time  to  time,  but,  so  far  as  can  bt^  a.<9certained,  no 
(•(Torts  have  ever  been  made  to  develop  regular  mines  on  any  of  the  deposits 
located. 

GERMAN  SOUTHWEST  AFRICA.  Copper  on*  has  been  found  in  this 
I>rotectorate  between  the  Swakab  and  Knisib  rivers,  and  a  mine  is  being 
dev(»loped  at  Windhoek  by  the  Damaraland  Copper  Syndicate,  Ltd. 

GERMAN  WEST  AFRICA.  It  is  Reported  to  the  German  Colonial 
office  that  ores  of  c(»pp(T.  gold,  silver  and  lead  have  been  found  in  abundance 
at  a  spot  about  K)()  miles  inland  from  Walfisch  Bav. 

GOLD  COAST  OF  AFRICA.  The  ores  of  a  variety  of  valuable  metals, 
including  those  of  copper,  hav(»  been  found  at  various  points  in  the  interior 
of  the  Gold  Coast  of  West  Africa,  but  no  attempt  has  been  made  at  devel- 
oping copper  mines. 

MADAGASCAR.  Wry  little  has  been  done  as  yet,  either  by  the  fiench 
government  or  prixate  capitjil.  for  the  development  of  the  copper  resources 
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of  the  great  African  island  of  Madagascar,  although  the  copper  measures 
already  knoi;\'n  would  seem  to  warrant  exploitation,  or,  at  least,  careful  gov- 
ernment inspection  by  trained  scientists.  There  are  native  mines,  worked 
in  a  crude  way  by  the  Hovas,  at  Ambataofaugehana  in  the  district  of  Am- 
bositra  and  at  Vohinana.  In  this  district  there  are  two  mountain  caps, 
between  which  are  extensive  mica-scliists  of  several  miles  in  length.  The 
ore  is  principally  malachite,  averaging  10  to  45  per  cent,  copper,  and  has 
sometimes  been  found  carr3'ing  higher  percentages.  These  mines  are  ap- 
parently about  worked  out.  Other  native  mines  are  reported  from  the 
Betafo  country.  In  this  district  of  Imerinarive  in  the  Cercle  de  Tsiafahy 
native  copper  has  been  found.  The  metal  has  also  been  found  in  virgin 
form  in  the  district  of  Vonizongo.  The  country  about  Lake  Kinkony  in 
the  Cercle  of  Mahavavy  has  long  been  reported  rich  in  copper.  According 
to  some  rather  indefinite  reports  traces  of  copper  have  been  discovered  re- 
cently in  the  province  of  Vohemar. 

MOROCCO.  Though  only  three  hours  from  Europe,  IVIorocco  is  almost 
as  effectively  closed  to  civilization  as  though  it  were  in  the  center  of  the 
Dark  Continent.  The  country  is  reported  to  be  rich  in  copper,  as  well  as 
other  minerals,  but  the  sciences  of  statistics,  geology  and  mineralogy  have 
yet  to  be  discovered  in  Morocco.  Copper  ore  is  found  not  far  from  Tangier, 
and  was  being  mined  and  smelted,  cirea  1860,  near  Tarudant,  capital  of 
the  province  of  Sus.  This  seems  the  latest  authentic  information  to  be 
had  upon  the  copper  deposits  and  industry'  of  this  kingdom. 

NATAL.  Copper  ores  exist  in  this  colony,  but  little  has  been  don^j  in 
the  way  of  exploration  and  no  mines  have  been  developed.  The  value  of 
the  discoveries  made  is  largely  a  matter  of  conjecture. 

NYASSALAND.  The  ores  of  copper,  nickel  and  zinc  liave  been  discov- 
ered in  Portuguese  Nyassaland,  but  no  attempts  at  mining  have  yet  been 
made  in  the  case  of  the  copper  ores. 

RHODESIA.  Prospecting  for  copper  has  been  in  progress  for  several 
years,  and  while  Rhodesia  has  not  gotten  to  the  productive  stage,  there 
are  good  indications  of  payable  copper  mines  being  secured  in  the  Loma- 
gundi,  Umtali  and  Victoria  districts,  and  development  work  is  now  in  progress 
in  all  of  these  districts,  while  copper  ores  have  also  been  found  in  the  Mel- 
s<*lter  district.  Several  strong  British  corporations  are  now  at  work  in  dif- 
ferent parts  of  the  colony,  and  thorough  tests  of  the  value  of  Khodesian 
copper  measures  are  quite  certain  to  be  secured. 

Much  the  most  important  and  most  extensive  development  work  is 
under  way  in  the  Victoria  district,  where  copper  has  been  found,  apparently 
in  large  quantities,  near  the  Kufeke  river,  a  short  distance  north  of  the  Vic- 
toria Falls  of  the  Zambesi  river.  These  falls  arc  of  immense  height  and 
volume,  and  are  to  be  harnessed  by  the  South  Africa  Chartered  Company. 
which  has  engaged  the  services  of  Sir  Douglass  Tox  aiul  Sir  Cliarlos  Mitcalf 
as  <'xpert  electrical  engineers  for  devi.^jng  the  works,  whi«li,  in  all  likelihood, 
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will  \yo  modelod  quito  clascly  along  tho  linos  of  tlie  iniincnse  electrical  power 
installation  at  Niagara  Falls.  The  plans  of  tho  company  are  drawn  upon  h 
most  ambitious  scalo,  and  includo  the  generation  of  siifBcient  power  to  oper- 
ate not  only  the  mines,  but  also  a  railroad  line  from  the  falls  to  the  mines, 
and  possibly  also  a  railroad  to  the  coal  fields  about  150  miles  distant. 

SENEGAL.  Copper  ores  occur  in  the  vicinity  of  the  Senegal  river, 
but  details  are  lacking. 

SUDAN.  The  only  producing  copper  mine  in  the  Anglo-Egyptian 
Sudan  is  the  Hofret-cl-Nahas,  in  southwest  Kordofan,  and  this,  owing  to 
lack  of  adequate  transportation,  is  worked  solely  for  local  consumption, 
mining  and  smelting  being  upon  a  primitive  scale.  Prospecting  is  now 
being  done  in  various  parts  of  the  Sudan,  but  no  copper  has  been  found  as 
yet,  though  there  is  thought  to  be  copper  in  the  Suakin  district. 

TRANSVAAL.  Copper  ore  was  discovered  in  this  colony  near  Rusten- 
berg,  just  previous  to  the  outbreak  of  the  Anglo-Boer  war.  The  discovery 
is  said  to  possess  sufficient  merit  to  warrant  further  attention. 

UGANDA  PROTECTORATE.  Copper  is  vaguely  reported  fiom 
Uganda,  somewhere  between  Lake  Victoria  Nyanza  and  the  Nile,  but  pre- 
cise information  as  to  these  discoveries  seems  lacking. 

ZULULAND.  Sulphide  and  silicate  ores  of  copper  have  been  discov- 
ered near  the  Insuzi  and  Umhlatuzi  rivers,  in  the  Nkandhla  district  of  Zulu- 
land.  Apparently  no  attempts  have  been  made  to  prove  the  possible 
value  of  these  ore  bodies,  which  are  some  distance  from  transportation  lines. 
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CHAPTER   XIII. 

Copper  Deposits  of  Asia. 

As  in  the  preceding  chapters,  the  copper  deposits  of  Asia  are  trcat(?d 
a!phabetically,  by  countries. 

AFGHAlflSTAK.  The  northern  part  of  this  count r>'  is  said  by  travelers 
and  natives  to  be  rich  in  copper,  Owing  to  the  peculiar  political  position 
of  the  country,  which  is  a  buffer  state  between  British  and  Russian  possessions, 
industrial  progress  meets  with  discouraging  obstacles.  The  development 
of  modem  copper  mines  demands  railroads,  and  it  is  not  probable  that  Great 
Britain  would  look  with  favoring  eyes  on  railroad  constmction,  «is  such 
lines  would  afford  an  advantage  to  Russia  in  case  the  latter  country  desired 
to  invade  India.  The  Russians,  however,  are  pushing  a  transcontinental 
railway  in  the  direction  of  northern  Afghanistan,  and  this  may  lead,  when 
completed,  to  the  development  of  mineral  resources  now  latent. 

AITNAH.  There  are  deposits  of  copper  ore  in  the  proNiiiee  of  Quang- 
Nam,  Annam,  but  detailed  information  as  to  the  character  and  extent  of 
the  ores  has  not  been  secured  for  the  present  issue  of  this  work. 

ARABIA.  There  are  deposits  of  copper  ore  near  the  shores  of  the  Red 
Sea  in  Arabia  Petrea,  and  a  number  of  old  mines  arc  found  on  the  slopes  of 
Mt.  Sinai.  These  mines,  which  yield  turquoises  as  well  as  ore,  were  evi- 
dently never  rich  in  metal.  It  is  probable  that  they  were  the  first  copper 
mines  ever  opened,  and  the  date  of  the  first  mining  is  probably  as  remote 
a.s  5000  B.  C.  The  mines  were  the  property  of  various  nations,  from  time  to 
time,  and  were  the  cause  of  various  wars  between  the  races  coveting  them, 
but  were  held  mainly  by  the  Eg}ptians.  It  is  probable  that  after  beinp 
worked  for  more  than  three  thousand  years  they  were  finally  abandoned 
before  Moses  led  the  children  of  Israel  out  of  Egypt.  The  scepter  of  Pepi  I, 
a  Pharaoh  of  the  Sixth  dj'nasty,  now  preserved  in  the  British  Museum,  is 
made  of  pure  copper,  and  probably  came  from  the  mines  of  Mt.  Sinai.  The 
ore  is  chyrsocolla  in  porphyr>',  and  the  ruined  furnaces  and  slag  piles  found 
near  the  old  adits,  still  open,  show  that  the  ore  was  smelted  at  the  mines. 
Analyses  of  the  slags  do  not  show  the  use  of  fluxes  in  the  reduction  of  the  ores. 

emu  A.  Copper  b  of  quite  general  occurrence  in  China,  but  owing 
to  the  lack  of  authentic  records  accessible  to  investigators  from  countries 
of  better  indu«itria]  development,  details  regarding  many  of  the  provinces 
are  lacking.      Ck)pper  mines  have  been  worked  for  many  centuries  under 
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the  most  primitive  methods  of  miukig  aiid  smelting.  The  production  of 
the  emj)irp.  is  estimated  at  live  million  pounds  annually,  all  of  which  is  con- 
sumed in  China. 

Among  the  more  important  properties  are  those  of  the  province   ^^ 
Yun-Xan,  in  southern  (.'hina,  where  sulphide  veins  occur  in  limestone  ai"^** 
sandstone  strata  near  intrusive  i^eous  rocks.     The  ore  is  both  aurifcro^^ 
and  argentiferous.    Native  metal  is  also  found  sparingly,  in  grains  and  sto-^^ 
masses.     The  prhuipal  production  of  the  empire  is  from  this  province, e^*-^' 
mated  at  about  3.000,000  pounds  yearly,  of  which  upwards  of  2,000,€>^^ 
{>ounds  are  exported   to  other  provinces.     Kwei-C'hau,   also  in  soutH^^*^^ 
China,  produces  a  limited  amount  of  copper,  from  ore  bodies  reaembl***^ 
those  of  Yun-Nan.     There  are  also  a  few  mines  operated  in  primitive  ai***^' 
ner,  with  small  production,  at  San-Kia-T.sehang  in  the  province  of  Ho-N^^*'*' 
and  a  little  mining  is  done  in  the  province  of  Sze-Chuan. 

The  must  modem  copiwr  mines  and  smelters  aiv  in  Manchuria,  and  a  n^^* 
and  well-ec|uipped  i-edu(riion  plant  has  n^cently  been  completed  at  Kci^'**' 
With  the  indiLstrial  awakening  of  China,  certain  to  come  during  the  fi*"* 
quarter  of  the  pre.*sent  centuiy,  the  mineral  Resources  of  this  vast  emj'*'* 
\\\\\  n?ceive  adequate  attention,  and  while  the  immediat<t  future  holds  <:>'■-' 
no  promise  of  great  mines,  thesi'  will  come  in  time. 

COCHIN-CHINA.  Tin;  exi.stenee  of  copper  deposits,  apparently  ^ 
importance,  is  known  in  Cochin-China,  but  no  mint's  are  worked. 

INDIA.  ii<»fore  the  beginning  of  authenitc  histor>'  copper  was  miX*-^^ 
and  smelted  in  India,  the  production  being  s<H'un?d  along  the  simplest  j:^^-^  ^ 
sible  lines  of  digging  and  reduction.     India  was  a  considerable  produced  ^ 

the  metal  during  the  middle  ages,  and  up  to  the  beginning  of  the  Nineteen:*'  u 
century,  after  which  the  output  fell  off  slowly.  During  the  EightecT^-  ^^ 
centur>'  India  shipped  large  quantities  of  copper  to  Europe,  but  the  curr^^^^g 
was  reversed  later.  The  last  active  copper  mining  upon  a  considera.^--^^^^ 
scale  was  done  at  Baragunda,  from  1887  to  1891,  but  the  chalcopyrite  ^^^^^  ^ 
returned  only  1  to  3  per  cent,  copper,  and  this  was  insufHcient  to  permi^^  ,^^ 
profit.  A  few  tons  of  copper  ore  are  still  mined  every  year,  and  there  e^ 
ore  measures  that  \\\\\  doubtless  receive  attention  at  some  future  time. 

JAPAN.     According  to  carefully -kept  Japanese  annals,  copper  was  <^  jr 

eoN'ered  about  the  beginning  of  the  Eighth  centun*.     Mining  and  smelti  ^    ^, 
uere  of  the  most  primitive  sort,  the  ore  being  reduced  in  clay  pits,  wi  ^  ^j 
charcoal  for  fuel.     The  first  exports,  other  than  to  China,  were  made      ^ 
the  Seventeenth  centur\',  when  Holland  had  a  monopoly  of  Japanese  Xrz^     ^ 
and  copper  was  exported  annually  to  the  extent  of  700  to  1,200  tons  T^^ 
many  years. 

After  the  opening  of  Japanese  ports  by  Commodore  Perr>',  iu  1854,  t^^^ 
.Japanese  were  quick  to  realize  the  advantages  of  foreign  technics  and  traiX' 
injr.     All  branches  of  industrv'  have  been  revolutionized  in  the  past  fif'^^ 
wars,  aiifl  in  no  trade  ha^^  greater  progress  been  made  than  iu  the  minir*^ 
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and  smelting  of  copper.  Modem  hoists  and  pumps,  air  compressors  and 
power-drills,  high  explosives  and  other  latest  aids  to  mining  have  been  ap- 
plied, and  Japan  now  has  several  strictly  modem  smelters.  It  must  not 
be  inferred  that  all  Japanese  copper  mines  are  well  equipped  and  operated 
in  full  accordance  with  the  latest  practice,  for  many  of  the  mines  are  but 
little  improved  from  the  methods  in  vogue  two  hundred  years  ago,  but  the 
bulk  of  the  production  is  st^cuwd  under  advantageous  conditions,  with  ex- 
cellent machinery',  and  under  the  direction  of  highly-trained  engineers  and 
metallurgistB.  Japanese  mining  men  visit  all  of  the  important  copper-pro^ 
ducing  fields  of  the  world,  and  their  practice  ranks  desers'edly  high. 

Japanese  copper  ores  are  almost  exclusively  sulphides,  and  there  are 
mines  in  nearly  every  province,  though  half  of  the  300  copper  mines  of  the 
empire  are  idle,  and  there  are  but  fifty  mines  or  so  that  make  fifty  tons  or 
more  of  refined  metal  jearly,  while  the  hulk  of  the  Japanese  production  comes 
from  two  groups  of  mines,  the  Ashio  and  the  Besshi.  Most  of  the  copper 
ores  carr>'  silver,  usually  in  quantities  of  commercial  injportance,  while  st^v- 
eral  mines  have  gold-copper  ores,  the  gold  values  running  as  high  as  five 
ounces  per  ton  in  the  selected  ores  of  one  mine.  A  little  native  copper  is 
also  found,  as  well  as  oxidized  ores  in  limited  quantities. 

According  to  the  latest  available  official  figures,  of  date  Jan.  1,  1900, 
the  area  covered  by  Japanese  copper  mines  is  54,618,045  tsubo,  a  tsubo 
equalling  36  square  feet,  and  mines  covering  29,114,697  tsubo,  or  ti 
little  more  than  half  the  total  area,  were  in  operation.  In  addition,  there 
were  .several  mines  of  compound  metals,  from  which  a  limit<*d  amount 
of  copper  wa.«<  s<'cured  as  a  by-product. 

The  production  of  refined  copper  inerea,<»ed  from  33,180,250  kin  in  1894  to 
'U),4.59,709  kin  in  1899,  a  kin  being  nearly  equal  to  IH  povmds  avordupois. 

The  most  prominent  fijjiires  in  tlie  Japanese  copper  industry  an^  Messrs. 
lehilK'i  I'nrukawa  of  Tokyo,  owner  of  tlie  Asliio  group,  and  Kiehizayemon 
Sumitonio  of  Osaka,  proprietor  of  tlie  1^'sshi  mines,  liotli  have  done  much 
tti  modtMiiiz'*  copper  production  in  Japan,  and  to  them  tlieir  country'  owts 
:%.  debt  of  gratitude  for  tlie  breadth  of  view  that  h'd  them,  though  gentle- 
men of  the  old  school,  to  adopt  the  most  modem  improvements  in  their 
Works,  thus  setting  an  example  of  gnat  value  as  well  as  providing  one  of 
th<-  most  valuable  exports  of  the  empire. 

KOREA.  Copper  ores  are  said  to  abound  in  this  hermit  kingdom,  but 
details  are  scanty.  A  start  has  been  made  at  gold  mining  with  modern  ma- 
chinery- and  methods,  and  something  will  doubtless  be  done  later  with  some 
of  the  more  promising  deposits  of  copper. 

PERSIA.  This  count r}*  has  long  been  known  to  be  rich  in  copper,  and 
there  are  mines,  so  called,  in  nearly  evert'  province,  many  of  them  x'ert-  old. 
The  methods  of  mining  and  smelting  are  of  the  cnidest,  and  the  production 
>8  necessarily  small,  being  merely  sufficient  for  the  limited  demands  of  the 
country  itself.     Until  there  are  better  railroad  conununications  and  foreign 
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(ttpital  ran  hf*  onl'utted  in  «iuch  enterprises  but  little  will  be  heard  from  the 
eopjxrr  mines  of  Porsiu. 

SIBERIA.  (.opp<T  deposits  have  been  located  at  a  number  of  pcunta 
in  Siberia,  and  a  little  mining  has  been  done  in  several  districts.  The  only 
mining  of  any  importance  now  in  progress  is  at  Semipalitinsk,  where  the 
Pavovski  mines  and  smelt  .re  lum  out  upwards  of  a  million  pounds  of  refined 
copper  annually.  The  government  of  Semipalitinsk  is  rich  in  mineral  re- 
sources, including  coal  and  iron,  and  a  large  number  of  cc^per  mining  claims 
wrn*  located  in  1900  and  1901,  on  few  of  which  anything  of  importance  has 
iM'f-n  done.  The  Akmolinsk  district  has  received  some  attention  from  pro»- 
p<»ctore,  and  upwards  of  100  copper  claims  have  been  registered  in  the  Kai^ 
karalinsk  district.  The  value  of  these  dbtricts,  judged  by  surface  indications, 
is  said  to  be  considerable,  but  actual  mining  >\ill  be  required  to  determine  the 
true  status  of  the  new  fields. 

TONQUm.  There  are  copper  mines,  operated  by  natives  on  very  crude 
principles,  in  the  provinces  of  Sontay,  Langson  and  Laokay,  and  the  ores  are 
said  to  l)e  of  good  grade,  although  the  production  is  necessarily  small,  owing 
to  lack  of  modem  marhiner\'  and  methods. 

TURKESTAN.  There  is  one  small  mine,  the  Karankulski,  m  the  Tash- 
kent dJHtriet  of  TurkcBtan,  and  there  are  other  unworked  ore  bodies,  some 
of  which  are  apparently  worthy  of  exploitation. 
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CHAPTER    XIV. 

Copper  Deposits  of  Australia  and  Oceanica, 


Id  ttuB  division  of  thf  ourth  thr  niotiL'  miportiiut  copper  dcp<]«$ito  atid 
(u&ei arr  developcHl  in  the  conmionweiilth  of  Auf^iniJiLstA,  llitingh  there  art* 
PWl*  of  copper  ore  iii  New  Calfdoniii  and  elsewhere  that  \^\\v  prouiLse 
>if  making  good  miues.  The  political  divisions  of  Australia,  'i'asmania  and 
Nt'w  Zealand  are  first  treated,  after  which  references  are  made  to  the  c>tlH*r 
^iivids  in  alphabetical  order. 

AUSTRALIA.  The  first  copper  sliiptnent  from  this  island  eoiitineni  was 
*iMde  b  1843,  from  South  Australia,  thus  antendating  the  first  production 
<if  Lake  Superior  mines  by  one  year.  The  on^ts  of  Australian  mines  are  prin- 
cipaDy  sulphides,  though  rich  carbonates  mv  found  at  the  Blinmaii  minp  and 
wwhere,  while  native  copper  occurs  at  many  points.  Thi^  eoppf-r  produc- 
**io  o(  the  commonwealth  of  Autftralia  comes  nnyiily  from  Tiusniania,  New 
^th  Wales  and  South  Australia  following,  with  18  or  20  per  cent,  of  the 
^^  product  each,  and  Western  Australia  and  Queensland  bringing  up  the 
W*r.  More  detailed  references  to  the  \'Hriou8  states  of  the  commonwealth 
^  given  tmder  the  titlea  of  each,  in  the  following  brief  articles. 

HEW  SOUTH  WALES.  The  Great  C  obar  mine  was  opt^ied  in  1869, 
awl  wiis  the  first  real  copper  mine  of  the  state,  though  attempt>t  at  coppi-r 
tntning  were  made  as  early  iis  1817  A  coiu?iderabie  number  of  copf>cr  mines, 
•noitly  shallow  and  with  small  development ,  have  been  opened  at  various 
Pointa,  from  time  to  time.  The  Cobar  district^  in  the  western  part  of  the 
rtftte,  is  much  the  most  important,  and  the  Great  Cobar  mine  produces  the 
Mlt  of  the  copper  output.  The  country'  rock  of  this  district  is  mainly  s!ates 
^  the  Silurian  sj-stem,  with  few  eruptive  rocks^a  rather  imitsual  home 
f<ir  fopper.  There  is  also  a  cupriferous  diBtrict  in  the  central  part  of  the 
»tat*,  where  eruptive  rocks  predoniiimte,  juid  then*  are  a  number  of  scat** 
luring  mines  along  the  coast, 

QUEENSLAIID.  This  atat«  w*a8  at  one  time  a  ix^gular  copper  producer 
battmall  way,  but  the  indugtr>'  fell  upon  evil  times  when  the  price  of  copper 
wpnt  down  in  188fl»  after  which  copper  prmluclion  and  development  were  at 
j>low  ebb  until  about  18t*8,  when  there  wa^  a  great  nnival.  Th*'  older  cop- 
|*r  fields  ^cre  at  FVak  Downs,  Cloneurr>  and  Mt.  Wrry .  At  Peak  Down^i 
native  copper  was  mined  from  amyudalmd  irap^  under  conditions  grt*atly 
re^'mliling  those  govemmg  in  I  he  Lake  Sii[j.  rior  topper  dislriet.  Lack  of 
l'"ttn>iK)rtatiun   facilities  cau^-d   the  suspension  of   work.     The   Aus?traliau 


154  THE  COPPEU  UASDBOOK. 

Copper  Company  was  once  a  considerable  producer  from  the  Cloncurry  dis- 
trict, but  high  transportation  charges  caused  the  abandonment  of  that  field 
also. 

In  the  Mt.  Perry  district  then*  is  considerable  activity,  several  strong 
mining  companies  being  now  at  work.  The  Queensland  railroad  affords 
good  transport,  and  there  are  smelters  at  the  mines.  The  country*  rock  is 
granite,  and  the  veins  are  mineralized  only  for  a  portion  of  their  width,  the 
rich  zones  of  mineralization  rarely  averaging  a  foot  in  width.  Ore  values 
have  disappeared  with  depth  in  .some  ciust»8,  but  hi  one  instance  remain  un- 
impaired to  a  d(^pth  of  SOO  fei't.  The  ores  are  highly  silicious,  but  it  is  pur- 
posed using  the  auriferous  and  argentiferous  gossan  for  a  flux,  whi»!i 
should  kill  two  birds  with  one  stone. 

The  ChillagcKJ  district  of  the  Herberton  field  has  ores  in  carboniferous 
limestone,  the  geological  conditions  being  comparable  with  those  of  certniii 
Arizona  districts.  The  existence  of  ore  deposits  without  regular  walls, 
forming  a  stockwerk,  is  a  typical  feature  of  thi^  district.  Development  has 
been  hampered  by  lack  of  adequate  transportation  facilities,  but  this  will' 
be  remedied  by  the  completion  of  the  Chillagoc  railroad,  an  ambitious  under- 
taking designed  to  aid  in  the  development  of  the  mineral  wealth  of  a  lai^* 
part  of  Queensland  hitherto  inaccessible.  A  big  water  power  at  Barron 
Falls  is  available  for  use  at  the  Chillagoe  mines. 

There  is  also  considerable  acti^'ity  \\\  the  Mt.  Garnet  district,  though 
something  of  a  chill  has  be(»n  caused  I)y  the  drop  ui  the  price  of  copper  iu 
1901.  A  number  of  small  mines  have  been  opened  in  the  Stanthoipe  dis- 
trict. These  are  said  to  be  of  promise.  Undevelopt^d  copper  deposits  are 
also  known  to  exist  in  the  neighborhood  of  Kockhampton  and  Gladstone, 
at  Ravenswood,  near  Cardwell  and  to  the  Avest  of  Towiisville,  also,  at  other 
points  on  the  eastern  Avatershed. 

SOUTH  AUSTRALIA.  The  Kapunda  mine  was  first  opened  in  1842, 
a  decade  before  the  discovery-  of  gold,  and  in  1845  the  Burra  Burra  began 
production.  Since  that  time  South  Australia  has  been  a  regular  though 
not  altogether  steady  producer  of  copper,  and  it  seems  probable  that  the 
present  annual  output  of  five  to  six  thousand  tons  is  far  less  than  this  st«te 
is  capable  of  producing.  The  Moonta  wius  opiMied  in  1853  and  later  con- 
solidated with  the  Wallaroo,  10  miles  distant.  This  consolidated  property 
is  now  the  chief  producer  of  South  Australia.  The  first  smelter  was  built 
at  Port.  Adelaide  in  1851,  and  the  second  at  Wallaroo  ten  years  lat-er. 

On  the  Yorke  Peninsula,  where  the  Wallaroo  and  Moonta  mines  are 
opened,  the  coimtry  rock  is  porphyry-,  and  the  ores  are  principally  sulphides, 
with  oxidized  ores,  including  a  considerable  percentage  of  ataeamite,  in 
the  upper  parts.  .\  barren  zone  of  50  to  125  feet  lies  between  the  oxidized 
on»8  and  the  unaltered  sulphides,  though  the  veins  continue  n»gularly,  but 
arc  filled  with  gangue  rock  only. 

In  the  Kapunda  district,  50  miles  north  of  Adelaide,  where  the  fif>l 
mining  was  done  GO  years  ago,  the  ores  nn-  oxides  and  carbonates,  with  some 


THE  COPPER  U.\Snii(K)K.  I.55 

native  copper.  In  the  Burra  Burra  district,  about  100  niilos  northeast 
of  Adelaide,  the  countrj'  rock  is  limestone  and  shale,  with  verj*  irregular 
deposits  of  rich  altered  ores,  more  regularity  in  V(»in  formation  being  noted 
at  considerable  depth.  Many  mines  have  l>een  opened  in  South  Australia 
during  the  past  60  years,  but  only  a  few  of  them  have  been  developed  in 
niorc  than  the  most  rudimentary'  manner. 

VICTORIA.  The  existence  of  copper  deposits  at  various  points  in 
Mctoria  has  long  been  a  matter  of  common  knowledge,  but  for  some  rca<«on 
no  serious  mining  has  been  done.  The  most  notable  field  is  in  the  Beech- 
worth  district,  where  outcroppings  of  copper  ore  have  been  found  at  a  num- 
^r  of  points  in  an  area  of  about  fifty  square  miles. 

WESTERN  AUSTRALIA.  This  state  is  noted  for  its  large  and  pro- 
fitable gold  mines,  but  copper  mining  is  not  in  a  ver)-  advanced  stage,  although 
the  first  mine  was  oj>ened  as  long  ago  as  1855.  The  total  production  to  date 
isdightly  under  15,000  tons,  and  the  current  rate  of  production  is  less  than 
1.000  tons  per  year.  ITie  principal  development  is  in  the  Mt.  Malcolm 
<iistrict,  where  the  ore  is  matted  in  water-jacket  furnaces  at  the  mines.  In 
other  districts  the  ore  is  hand-dressed  for  shipment  to  distant* smelters,  and 
of  course  only  the  richer  altered  ores  can  pay  for  hand-work  and  high  carriage 
charges. 

Other  principal  cupriferous  districts  of  Western  Australia  are  the  West 
Klbarra,  Murchison,  Northampton,  Mt.  Margaret,  Phillips  River,  Ashburton 
flnd  Champion  Bay.  In  the  West  Pill)arra  district  the  countri'  rock  is  a 
^'histose  slate,  the  copper  occurring  in  a  compact  intrusive  rock  of  igneous 
origin.  The  ore,  chiefly  carbonates  and  oxides  of  high  grade,  is  secured 
^  <iuarr}mg.  In  the  Northampton  district,  the  cupriferous  belt  is  said 
^0  reach  from  the  Injin  river  on  the  south  to  the  Murchison  river  on  the 
north,  and  to  carr\^  rich  copper  carbonates,  as  well  as  lead  ores.  The  Ash- 
'>ur1on  is  a  new  district,  in  which  a  number  of  leases  have  Ijoen  granted,  but 
development  work  is  so  slight  that  little  seems  known  beyond  the  assured 
existence  of  copper  ore.  The  Phillips  River  district  carries  silicious  gold 
^^,  and  ferruginous  copper  ores,  the  latter  apparently  in  considerable 
q^iantities.  The  ores  are  mainly  malachite  and  clmlcocite,  and  are  of  high 
^alue,  average  a.«says  running  31.48  per  cent,  copper,  2.10  oz.  silver,  and 
^•15oz.  gold  per  ton.  Taken  all  in  all,  it  may  be  said  that  while  Western  Au.s- 
^^alia  ha.s  been  but  scratched  for  copper,  the  results  indicate  the  existence 
^>f  W'Voral  districts  of  distinctly  above  the  average  promise.  The  drawbacks 
^•^  scant  water  supply  and  lack  of  railroads,  but  these  can  be  overcouic  by 
^judicious  combination  of  capital,  time  and  .skill. 

TASMANIA.  The  copper  mining  industry'  of  this  i.'^land  has  had  a  rapid 
^^Mh.  The  Mt.  Lyell  mine  begun  production  in  ISOfi,  and  a  large  number 
^f  now  mines  were  projected  in  the  immediate  \ieinity.  The  promoters  of 
tli»*f<o  properties  displayed  a/nost  lament alilc  paucity  of  imagination,  or  else 
aslroiig  desire  to  profit  by  the  namc^  of  the  fii-st  successful  mine  of  the  dis- 
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trict,  ami  a.-*  a  foiis<'quenre  prurtu'ully  all  of  iht'  actual  and  projoot<Hi  copper 
itiinos  of  Tusniania  an*  L\  ells  of  some  dfjjnH\  at  least  in  name. 

There  is  a  little  native  copper  in  Tasmania,  and  a  limit(><l  amount  of  clial- 
cocil«%  Imt  the  deposits  an*  mainly  low-grade  <*halcopy rite,  with  a  little  l)or- 
nite.  The  on*  hodirs  occur  as  mixKl  iron-copp<»r  sulphides,  iu  eiiormouii 
IxKlies,  in  conglomerate  and  ({uartzite,  the  count n*  n>ck  1>eing  a  micaceous 
s<*liist.  The  principal  mines  an*  th«*  Mt.  I.yell  and  North  Mt.  Lyell, 
two  prop4'rties  that  should  Iw  (»ne,  as  each  is  the  natural  complement  of  the 
oilvr.  and  both  could  he  lK«st  worked  as  one,  tlw*  Mt.  Lyell  ore  beixig  low 
ill  ct»pp<*rl)Ut  rich  in  sulphur,  while  the  Xorih  Mt.  Lyell  ores  are  of  high  grade 
hut  illy  adapt rd  for  smelting  without  a  flux  of  just  the  sort  found  in  the 
clialcopyrit<*  of  the  Mt.  Lyell.  TIm^  Mt.  Lyell  Hlocks  is  notable  for  ita  present 
attempt  to  dt*v«'lope  a  native  copix»r  mine,  tlw»  pro8i)cct8  of  which  are  said 
to  be  good. 

Tlie  Tasmania  1 1  cop]M'r  fields  an*  among  the  most  important  opened 
within  the  two  past  decades  and  give  promi8<M)f  large  production  in  the  fut- 
ure. So  far  dc'VflopnifUt  is  confined  almost  <*xclusivcly  to  the  Mt.  Lyell 
district,  but  a  little  (>xpIoring  is  being  done  in  the  Mt.  Jukes  and  Darwin 
"fields.  Tasmaniaii  pnKluction  (exports  only)  was  11,221  tons  of  ore  and 
9,981  tons  of  blister  copp4'r  nuuiing  lietter  than  99  p<'r  cent,  in  the  year  1901. 

NEW  ZEALAND.  ('opp<»r  mines  were  opened  and  worked  on  Great 
Barrier  Island  and  on  Kawau  Island,  New  Zealand,  circa  1865,  but  the  mines 
were  closed  when  the  price  of  copper  fell.  There  has  recently  been  some 
talk  of  reopening  the  Kawau  Island  mine.  *A  mine  was  also  opened  at  Nelson, 
<'irca  1880.  on  a  sulphide  on*  vein,  by  Melbourne  people.  ITiis  mine  had 
a  smelter,  and  it  has  n'cently  lxK*n  proposed  to  reopen  the  property.  Ore 
has  also  l>een  found  at  Omaunu,  Whangaro  county.  A  little  copper  ore 
is  dug  and  exported  ever>'  year,  the  production  amounting  to  but  12  tons 
of  ore  in  1900. 

BORNEO.  The  existence  of  copper,  gold,  coal  and  other  minerals  has 
lieen  noted  in  the  northern  part  of  the  island  of  Borneo. 

JAVA.  This  Island  is  tlw*  source  of  a  .small  annual  supply  of  copper,  obtain- 
ed under  the  most  unique  conditions.  In  the  Gunong  Kendeng  district  then* 
are  springs  containing  icxlides  in  solution,  and  from  these  thermal  waters 
crude  iodide  of  copper  is  si-cun-d  by  evaporation,  the  production  amount- 
ing to  2,346  kilograms  in  1S99.  It  is  probable  that  deposits  of  copper  ore 
exist  in  the  interior  of  the  island,  but  definite  datii  is  lacking  on  this  point. 

NEW  CALEDONIA.  Coppt^r  lias  been  mine<l  to  some  extent  in  tlic 
northern  part  of  thb*  island,  the  ore  occurring  as  chalcopyrit«  in  lenticular 
masses  in  talcose  and  chloritic  schists,  these  beuig  said  to  contain  an  average 
of  16  per  cent,  copper.  Silver  is  found  in  assoi'iation  with  the  copper  in  most 
cases,  and  New  ('ale<lonia  is,  next  to  Canada,  the  most  important  source 
of  nickel  supply  at  the  pn's<»nt   tim^^ 
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SOLOMON  ISLANDS.     Copper  ore  hafi  been  found  in  the  British  Pro- 
tectorate of  the  Solomon  Islands,  but  details  are  lacking. 

PHILIPPINES.    Copper  has  been  mined  and  smelted  in  a  crude  way  in 
these  islaiids  since  the  Eighteenth  century.     In  a  typical  native  reduction 
plant  the  ore,  after  being  hand-mined,  is  cobbed  to  medium  size,  then  broken 
to  small  lumps  on  anvils,  after  which  it  is  reduced  to  still  finer  size  by  pass- 
ing through  trains  of  rolls,  usually  of  iron,  but  sometimes  of  stone.     Tho 
<>R  is  then  smelted  in  crude  furnaces  and  brought  to  metallic  form  by  suc- 
cessive manipulations.     Naturally,  the  production  is  small,  and  b  all  taken 
for  domestic  uses.    There  are  no  figures  of  output  available.     Then*  an* 
copper  and  gold  mines  at  Mancayan  and  Suyoc,  province  of  Ix^panto,  Island 
-  of  Luion,  also  at  other  points  on  this  island,  the  copper  ores  of  Luzon  being 
anriferous  as  a  rule.    There  are  also  deposits  of  copper  ore,  from  which  a 
little  metal  is  extracted  occasionally,  in  the  islands  of  Benguet,  Negros, 
Puiay  and  Bfindanao,  and  also,  it  is  believed,  in  the  little-known  island  of 
Snhi. 
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CHAPTER    XV. 
Copper   Mines  of  the  World. 

This  chapter,  coiitainin;:  nearly  t hree-fourtlis  of  the  entire  work,  isil^*' 
voted  to  detailed  descriptions  of  tlie  copper  mines  of  the  world.  It  has  bee?' ^* 
thought  best,  both  for  economy  in  space  and  to  facilitate  reference,  to  inse^ 
the  mine  descriptions  in  alphabetical  ortler,  regardless  of  geographical  locf*  ^ 
tion,  thus  rendering  this  chapter  self-indexing.  While  the  plan  has  soni^ 
disadvantages,  it  seems,  ujwn  the  whole,  to  offer  conveniences  that  could  no^ 
be  secured  by  any  other  arrangement. 

The  number  of  mines  and  conipanic»s  listed  in  this  edition  is  nearly  50^' 
greater  tlian  last  year,  and  the  descriptions  are  much  more  complete  thai^ 
formerly. 

AAMDAL  COPPER  MINES  SYNDICATE,  LTD.  NORWAY. 

Property,  the  Aamdal   mine,  at    Mo,  Bratsbergamt,    Norway.   >old   t»> 
Tliarsis  Sulphur  *fe  Copper  Co.,  Ltd. 
ABBEY  MINING  CO.  NEW  MEXICO. 

Office:  812  Park  Bldg.,  Pittsburg,  Pa.  Mine  office:  Socorro,  Sot^orro 
Co.,  N.  M.  Organized  December,  1901,  under  laws  of  New  Mexico,  with 
oapitalization  $1,000,000,  shanis  $1  par.  Nelson  Weddlc,  Jr.,  prt^ident; 
Earl  A.  Wheeler,  vice-president;  H.  A.  Spangler,  treasurt^r;  F.  S.  Tewksbury, 
recording  secretary;  J.  F.  Hinckley,  financial  secretary;  Nathan  Hall,  genentl 
manager.  Lands,  30  claims,  area  780  acres,  in  five  groups.  The  original 
group  of  12  claims,  known  as  the  Abbey,  is  22  miles  north  of  Magdalcna, 
Socorro  county,  showing  two  parallel  veins,  with  about  COO'  of  devc!opnient 
work,  now  idle  because  of  heavy  inflow  of  water  at  depth  of  1(X)'.  showing 
ores  assaying  up  to  40%  copper  and  80  oz.  silver  per  ton.  The  Washington 
group  of  7  claims,  10  miles  west  of  Upham,  has  a  165'  shaft.  The  Lead  group 
of  3  claima  sho^^'s  silver-lead  ores.  The  Manganese  group,  near  Kincon, 
■howB  high-grade  manganese  ores,  unavailable  for  mining  until  given  rail 
cwmiections  now  lacking.  The  Little  Baldy  group  of  6  claims,  in  the  Mag- 
dalena  mountains,  6  miles  from  Water  Canyon,  is  the  site  of  the  company's 
pmoni  development  w<»rk,  by  a  900'  tunnel  on  a  vein  of  13'  to  26'  width, 
pftmllcled  by  a  quartzite  dyke  of  4(X)'  to  700'  width  giving  assays  of  S:{  to 
96  gold  per  ton.    Company  is  ofFicered  by  men  of  high  personal  standing. 
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BBOT  CREEK  GOLD  &  COPPER  MINING  CO.  NORTH  CAROUNA. 

Office:  care  of  W.  J.  Brent,  Portsmouth,  Va.     Lands  are  in  I^exingtoii 

county,  X.  C.     Main  sliaft  80',  in  vein  giving  average  assay  values  of  $15 

PCT  ton  in  copper  and  gold.     Has  concentrator  and  mill  with  Tremain  stamps 

^A  crusher. 

ABERDEEN  COPPER  CO.  NEW  MEXICO. 

Office:  44  New  St.,  New  York.  Mine  office:  Lordsburg,  Grant  Co.,  N.  M. 
Capitalization  $1,000,000,  shares  $25  par.  M.  F.  Nagle,  president;  Frank 
"<'•  Daniell,  general  manager.  Management  intended  to  cliange  title  to 
Aberdeen  Consolidated  Gold  <fe  Copper  Co.,  but  came  to  grief  in  1903.  New 
management  lias  arranged  to  resume  work  and  remodel  the  plant.  Lands, 
52  claims,  area  1,145  acres,  in  the  Virginia  district,  showing  10  fissure  veins, 
o{  which  7,  averaging  5'  width,  are  more  or  lass  developed,  giving  sulphide 
^^  assaying  7%  copper,  10  oz.  silver  and  $2  gold  per  ton,  with  considerable 
^  values,  and  are  opened  by  8  sliaft s,  with  about  3,000'  of  underground 
openings.  Has  steam  power,  air  compressor  and  50-ton  concentrator.  A 
^1  smelter  has  l>een  built  on  the  company's  lands  by  the  National  Smelt- 
"^  k  Refining  Company.  Company  has  paid  dividends  of  $32,175,  which 
had  better  have  been  retained  in  the  treasury.  Property  considered  promis- 
ing if  given  proper  development  and  careful  management. 
ACARI  COPPER  mNING  SYNDICATE,  LTD.  PERU. 

Did  a  little  mining  in  tlie  .Vcari  district,  province  of  Camafia,  Peru. 
Mines  Idle  at  present. 
ACCIDENTAL  MINING  &  MILLING  CO.  COLORADO. 

Mine  office:  Granite,  ChatTec  Co.,  Colo.     C.  Tryon,  superintendent.     Ores 
<'am-  gold,  silver,   lead  and  copp«T.     Has  steam   power. 
ADA  MINE.  MONTANA. 

Mine  ofTire:  l^asin,  JefTerson  Co.,  Mont.     Timothy   Downey,  inanaj^er. 
')rp8  carry  gold,  silver  and  copper.     Kniploys  20  men. 
ADAKAI  MINE.  JAPAN. 

Mine  office:  Adakai-nuirn,  Vatsuka-fjori,  Izmno,  J;>])an.     Country  roclxs 
^^Tcrtiar>'  shale  and  sandstone,  alternating:.    Principal  vein  strikes  N.  X.  K. 
'^arc  hornile,  chalcopyrite  and  pyrrhotite,  accompanietl  l»y  native  cop]>or 
^"^  ?<plialeritc,   with  clay  gouge. 
ADAMS  COPPER  CO.  WYOMING. 

Mine  ottice:  iSaratoga,  Carbon  Co.,  Wyo.     W.  S.  Adams,  superintendent. 
ADAMS  COPPER  MINING  &  REDUCTION  CO.  COLORADO. 

Office:  513  Cooper  Blk.,  Denver.  Colo.     Capitalization  $800,000,  shares 
;' par.    Lands,  4  clainis  in  Larimer  county.  Colo.     Main  ."^haft,  100',  show- 
'"?  auriferous  copper  ore. 
ADDIE  COPPER  MINING  CO. 

Letter  to  former  address,  20(>  Mininjr  Exchanjre,  Denver,  Colo.,  returned 
'»D<'Uimed. 
ADELAIDE  STAR  MINES,  LTD.  NEVADA. 

Offices:  33,   lieiifield  St.,  Glasgow,  Scotland.     Mine  office;  Golconda, 
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iwarly  '2W  s<mt]i  of  tlu»  North  Butler.  1t;iiiges  in  valuo  from  very  rich  to 
ahs<»liiti»ly  wortliloss,  carrying  inasMM  t^)  a  considerable  extent,  but  in  pro- 
IK)rtion  to  its  great  width  provides  but  a  small  amount  of  stamp-rock,  though 
fine  stopes  are  occasionally  opened,  and  always  has  been  noted  for  its  rich- 
ness in  silver.  This  amygdaloid  apparently  has  a  felsite  base,  and  chemical- 
ly and  mineralogically  is  unlike  the  parallel  strata  on  either  side,  A  large 
amount  of  opening  work  has  been  done  on  this  lode. . 

(6.)  Ogima.  Lies  about  lOfV  south  of  the  Butler,  and  has  been  but 
little  opened  on  the  Ad\'cnturo.     Shows  some  good  stamp-rock. 

(7.)  Evergreen.  Lies  about  250'  south  of  the  foot  wall  of  the  Ogima, 
and  averages  about  10'  width.  Has  prochiced  considerable  copper  at  ad- 
joining mines. 

The  cupriferous  lodes  of  the  Evergreen  belt  are  notoriously  bunchy, 
being  exceedingly  rich  in  spots  and  entirely  worthless  at  other  points.  The 
strike  of  the  parallel  lodes  of  the  Adventure  is  X.  73®  E.  on  the  main  tract, 
where  operations  are  now  in  progress,  and  the  shafts  are  sunk  at  an  angle 
of  45®.  There  are  4  tunnels  and  4  shafts,  latter  all  sunk  on  the  Knowlton 
hxle  at  45®,  and  numbered  from  west  to  east.  No.  1  is  a  3-compartment  shaft, 
7x18'  inside  of  timbers  and  765'  deep.  Surface  equipment  includes  a  38x59' 
steel  boiler-house  with  three  500-h.  p.  Burt  boilers",  a  59x59'  steel  engine- 
liouse  liaviiig  an  .\ilis-(^halmcrs  doublfe-cone  duplex  direct-acting  hoist  with 
24x00*  cylinders,  capable  of  raising  a  r2-ton  load  from  a  depth  of  5fl0ff  on 
an  incline  of  45®  at  a  six»c<l  of  2,0(K)'  per  minute,  and  a  38x65'  steel  compressor 
house,  with  a  (MMrill  Kand-C'orlLss  air-compressor  of  high  efficiency.  No.  1 
shnft-l^\^se  and  rock-house  are  separate  buildings,  *2iHY  apart. 

Xo.  2  is  a  2-compartment  shaft  0x12'  inside  of  timl)erH,  490'  deep.  The 
>  halt -house  is  connected  with  Xo.  3  rock-house  by  a  000'  trestle  with  gravity- 
tram,  also  with  a  milroad  siding  by  a  300'  gravity-tram  trestle. 

Xo.  .*<  is  :v  .3-compartment  shaft  7x18'  inside  of  timbers,  725'  deep.  X* 
has  a  12\S4'  combinat  ion  st(»el  shaft -rockhouse  1 10'  high.  The  59x59' engia^?^ 
house  is  of  wo<k1,  with  a  duplicate  of  the  hoist  at  No.  1.  Mining  work  »s 
now  being  concentrated  at  Xo.  3.  which  is  to  !>e  sunk  to  a  depth  of  Iflf^^^ 
<luring  1004. 

Xo.  4  is  a  development  shaft  with  temporary  equipment,  2,500'  e»-^ 
of  Xo.  3,  and  lias  reached  no  great  depth. 

Water  for  boilers  is  taken  from  a  stream  dammed  near  No.  1  shaft.  1^  j^ 
mine  has  a  complete  electric  light  and  power  plant,  and  a  system  of  dectr*""^ 
haulage  in  the  Butler  tunnel.  The  principal  mine  buildings  arc  sheath^^^ 
with  .steel  and  painted.  Tlie  mine  location  is  an  exceptionally  handsoi^^^ 
one.  the  big  mine  structures  and  comfortable  houses  of  employes  being  s^^ 
olT  by  natural  beauties  of  topography  and  forest. 

The  location  is  fully  protected  by  water  mains,  fed  by  a  resen'oir  c:^^ 
Adventure  HlulT,  and  the  mine  is  .ser\*ed  by  the  Copper  Range  railroad,  ^ 
spur  of  whirh  runs  to  the  mine. 

The  stampmill  is  at  Edgemere,  on  Lake  Superior,  put  in  commiario^ 
Sepl.  22,  1902.     The  mill,  built  and  equipped  by  the  Allis-ChalmerB  coC«»-" 
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pany,  is  135x217',  of  steel  on  stdne  foundations  with  69x72'  boiler-house 
and  3Sx72'  pump-house.  Equipment  includes  3  AUis-Chalniers  heads,  titled 
with  Pamall-Krause  mortars  having  11-16^  openings  in  discharge  screens, 
with  two  horizontal  revolving  screens  having  5-16^  openings  for  each  head. 
The  stamp  pistons  are  automatically  rotated,  equalizing  wear  on  the  shoes. 
From  the  revolving  screens  of  the  heads  the  crushed  rock  goes  to  the  separator 
jigs,  24  for  each  head,  or  72  to  the  mill,  thence  to  36  finisher  jigs.  There 
are  round  slime-tables,  3  Overstrom  and  3  Wilfley  ccfncentrators  and  Hunt- 
ington mills  for  the  raggings.  The  rock  bins  have  a  storage  capacity  of 
4,500  tons.  Coal  is  delivered  from  trestles  to  the  boiler-rooms  by  gravity, 
through  chutes.  The  pump  is  a  16,000,(X)0-gallon  Riedler,  drawing  its  sup- 
ply from  Lake  Superior  through  a  tunnel  extending  1,200^  under  the  bed 
of  the  lake.  Miscellaneous  unprovements  at  the  millsite  include  an  office, 
smithy,  machine  shop,  dwellings,  etc.  Tliere  is  8'  to  12'  of  clear  water  off- 
shore, permitting  the  landuig  of  cargoes  from  scows,  in  good  weather. 

The  Adventure  has  proven  a  great  disappointment  to  all  concerned. 
The  management  is  facing  the  responsibility  courageously,  and  douig 
everything  possible  to  retrieve  success  from  an  apparent  disaster. 
Operations  have  been  successively  curtailed,  until  at  the  close  of  1903 
but  20  power  drills  are  worked,  14  on  st oping,  as  compared  with  41  a 
year  previously.  Work  is  being  centered  on  No.  3  shaft,  the  most  promising 
opening,  which  is  to  be  deepened.     Forces  have  been  cut  to  the  bone,  and 

every  economy  is  practiced.    The  mill  works  two  heads  day-shifts  only, 

treating  a  little  more  than  400  tons  daily.     A  single  licad,  on  test,  has  treated 

535  tons  in  24  hours.     Production  for  1902  was  606,211  pounds  of  refined 

copper,  and  for  1903  was  approximately  3,000,000  pounds.     The  Adventure 

probably  paid  its  way,  \xith  perhaps  a  small  profit,  during  the  latter  half 

of  1903.    The  hope  for  the  future  lies  mainly  in  developing  richer  ground 

at  depili. 

ADVEHTURERA  MINE.  MEXICO. 

Mine  office:  Sabinal,  Cliihuahua,  Mex.     Ore  bodies  occur  irregularly  in 

8*at€  dikes,  and  carr>'  silver,  lead  and  copper.     Mine  us  opened  by  sliafts, 

Quipped  with  steam  power  and  employs  about  150  men. 

A^A  MIKE.  MICHIGAN. 

Address:  care  of  W.  K.  Prudden,  Lansing,  Mich.     In   Keweenaw  Co., 

^*^cH.    Produced  70  tons,  881  lbs.  refined  copper,  1863-1873;  since  idle. 

^^A  GOLD  &  COPPER  MINING  CO.  UTAH. 

Mine  office:  Bmgham  Canyon,  Salt  Lake  Co.,  I'tah.     J.  A.  Kauffman, 

^Perintendent.     Has  auriferous  and  argentiferous  copper  ores,  with  steam 

^^er  and  employs  a  small  force 

^^A  MINING  CO.  COLORADO. 

Said  to  have  a  copper-silver  property  at  Bonanza,  Saguache  Co.,  Colo. 

^^t  found  by  postal  authorities. 

^^A  MINING  CO.  WYOMING. 

Office:  care  of  R.   H.  Fehland.   Merrill,   Wis.     Mine  office:  Riverside, 

^^^n  Co.,   Wyo.     Employs  9  men.     Julius  Thielman,   secretary;  Roger 
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Daniels,  superintendent.  Organized  under  laws  of  Wyoming,  with  capital- 
ization $1,000,000,  shares  $1  par.  Lands,  7  claims,  are:i  140  acres,  in  the 
Upper  Platte  district,  showing  4  veins  of  3'  to  6'  width,  as  fissures  and  con- 
tact veins  between  gninitc  and  quartzite,  canrj'ing  chalcopyrite,  bomite 
and  chalcocite  estimated  to  average  25%  copper,  and  developed  by  shaft 
of  117'  and  tunnels  of  125'  and  380'.  Was  installing  a  40-h.  p.  steam  plant 
at  clo.se  of  1903.  Property  considered  promising. 
AFORTUNADA  COPPER  MINES,  LTD.  SPADT. 

Offices:  10,  Norfolk  St.,  lx»ndon,  W.  C,  Eng.  Mine  office:  Figueras. 
Gerona,  Spain.  Hon.  J.  A.  dc  Grey,  chairman.  Capital  nominal,  £75,0CI0: 
det)entures,  £10,000  authorized,  £5,300  Issued.  Lands,  69  hectareas,  area 
a})out  175  acres,  lca.scd  from  Spanish  government  at  annual  rental  of  £8  17>. 
a  Fid  2^  royalty  on  gross  pHniuction. 
AFRICAN  &  AUSTRALIAN  CO.,  LTD.  AUSTRALIA. 

Offices:  257,  Windicater  House,  London,  E.  C,  Eng.  J.  B.  Palmer, 
diairman;  H.  J.  DLvon.  .secretar>'.  Is  the  third  reconstruction  of  the  West 
Australian  Mining  Co.  and  Victoria  Copper  Co.,  with  capitalisation  £120,000, 
shares  2s.  par.  Holds  a  stock  interest  in  the  Copper  Selection  Syndicate, 
Ltd. 
AFTERTHOUGHT  MINING  CO.  CALIFORNIA. 

Property  sold  to  Great  Western  Gold  Co. 
AFTON  MINING  &  SMELTING  CO.  MONTANA. 

Office:  Helena,  Mont.  Idle.  Organized  1897,  under  laws  of  Washing- 
ton, with  capitalization  |60,0(K).  shares  $500  par,  $70  paid  in.  T.  J.  Davies, 
president;  F.  M.  Dudley,  secretary.  Land.s.  3  claims,  area  44  acres,  in  Colo- 
rado Gulch,  Lewis  &  Clarke  county.  .Montana,  showing  3  fissure  veins,  one 
with  an  avenige  width  of  75',  carr\*ing  sulphide  ore  and  bmall  quantities 
of  oxides  and  carhonates  having  an  estimated  average  tenor  of  2%.  Develop- 
ment is  by  4  sliallow  shafts  and  a  730^  tunnel. 
AGASSIZ  MINING  CO.  ARIZONA. 

Office:  92  State  St.,  Boston,  Mass.     Letter  returned  unclaimed  from 
former  mine  office,  Ray,  Pinal  Co..    Ariz.     Organized  1900,  with  capitali- 
zation $1,250,000,  shares  $1  par.     T^ands,  17  claims,  also  40  acres  of  placer 
gold  property  on  the  Gila  River,  near  Ray.     Idle  at  last  accounts. 
AGATE  HARBOR  MINE.  MICHIOAN. 

Address:  care  of  John  H.  GatLs^,  owner,  Eagle  River,  Mich.     Has  been 
prospected  to  some  extent,  but  was  never  a  producer. 
AGORDO  MINE.  ITALY. 

A  small  property  in  the  province  of  Venetia,  Italy. 
AGUA  BLANCA  MINE.  MEXICO. 

A  partly  developed  property,  about  ten  hours'  ride  (horseback)  north- 
west of  Autlan,  Jalisco,  Mexico.    Controlled  by  the  D^^ght  Fumess  Co. 
AGUASCALIENTES  METAL  CO.  MEXICO. 

Office  and  mine:  Asicntos,  .Vguascalientes,  Mex.  Employs  300  men. 
Cli:i-.  L.  Bennett,  president;  Kuno  Doerr,  vice-president;  Victor  Hunton, 
BctTc  ory;  Albert  Doerr,  general  manager.    Organized  Dec.  31,  1901,  undar 
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laws  of  Mexico,  with  capitalization  $35,000,  Mexican,  nharcs  $500  par.  Is 
operated  as  a  close  corporation.  Lands,  50  pertenencias,  area  about  125 
acres,  in  the  Asientos  and  Tepezald  districts,  showing  5  ore  bodies,  of  which 
3  are  being  developed,  the«e  having  average  width  of  5'  and  carr>'ing  average 
values  of  5%  copper,  8  oz.  silver  and  0.2  oz.  gold  per  ton,  in  oxide,  carbonate 
and  sulphide  ores.  Tlie  Merced-Orito  mine  has  shafts  of  250'  and  300'  and 
the  San  Simon  y  Anexas  liave  a  SOO'  tunnel.  Is  installing  a  110-h.  p.  De 
Laval  steam  turbine,  electric  hoist  and  Cameron  electric  triplex  pump,  at 
the  Merced-Orito.  The  Mexican  Central  railroad  reaches  the  mines.  Out- 
put averages  1,000  toius  of  ore  monthly  and  Ls  sold  tlie  Aguascalientes  smelter 
of  the  American  Smelting  <&  Refining  Co.  Production  of  refined  copper  is 
about  1,000,000  lbs.  yearly. 

AGUILA  UNES.  MEXICO. 

In  the  Sierra  Ponces,  Chihuahua,  Mexico.     White  «fe  Duran,  operators. 
Has  argentiferouB  copper  ore. 

AHMEEK  MnUNG  CO.  MICHIGAlf. 

Office:  199  Washington  St.,   Boston,   Mass.     Mine  office:    Kearsarge, 
Keweenaw  Co.,  Mich.     Organized  1880,  under  laws  of  Michigan,  with  capital- 
ization $1,250,000,  shares  $25  par.     A.  S.  Bigelow,  president;  W.  J.  Ladd, 
secretary  and  treasurer;  W^m.  E.  Pamall,  superintendent.     Kmplo3r8  about 
60  men.     Lands,  920  acre?,  lying  west  and  south  of  the  Mohawk.     Was  set 
o5  in  1880,  by  the  Seneca  company,  to  work  the  Kearsarge  or  Houghton 
conglomerate,  and  under  tlie  management  of  Capt.  John  Daniell  sunk  2 
shafts  in  this  bed,  which  averages  about  70'  width,  with  3  pay-streaks,  of 
2*10  3'  width  each,  aggr^ating  T  widtli,  each  carrj-ing  copper  in  good  quan- 
tities, but  not  payable,  owing  to  great  width  of  partially  or  wholly  barreii 
wk.    Resumed  work  December  2,  1902,  and  exchanged  11.188  acres  with 
the.\llouez  in  July,  1903,  for  an  equal  area,  this  giving  each  property  a  better 
arrangement  of  lands  for  development.     The  Kearsarge  lode  was  located 
by  diamond  drill  in  the  spring  of  1903,  and  immediately  opened  by  a  137' 
<?f088cut  sent  from  the  bottom  of  an  old  100'  vertical  shaft.     The  lode  wjw 
^ound  both  wide  and  strong,  carrying  a  high  grade  of  stamp-rock  and  heavy 
^^PPer,  fully  equal  in  appearance  to  almost  any  other  opening  on  the  wonder- 
^^  Kearsarge  lode.     The  crosscut  aLso  showe<l  finely  disseminated  copper 
'^  the  footwall  for  20'  before  reiiching  tiie  lode.     Drifting  was  begun  when 
^^€  lode  was  reached  and  an  incline  shaft,  known  as  No.  1.  was  holed  tiirough 
*^ surface.     No.  1  shaft  was  130'  and  No.  2  shaft  30'  deep  at  the  end  of  1903. 
»ne  machinery  plant  is  all  of  a  temporary  nature,  but  ample' for  immediate 
""^^luirements.     The  rock  broken  in"  developmont  work  will  be  stamped  at 
"*  Tamarack  mill,  which  arrangement  will  give  tlie  Almicek  company  a 
*''^'^Mderable  source  of  revenue  and  save  the  sharehoUlers  several  dollars  per 
"'^fife  in  the  cost  of  development  and  equipment.      This  property  is  in  the 
^**^  of  a  strong  and  exi)erienceil  management,  and  beyond  doubt  will 
"i*lte  one  of  the  great  mines  of  Lake  Superior,  within  the  next  five  years. 
^MPAGNIE  DE  MINES  D'AIN-BARBAR.  ALGERU. 

Offices:  39,  Rue  Dulong,  Paris,  IVance.     Mine  is  in  the  department  of 
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Constant ine,  Alporia,  having  seveml  veins  of  ohalropyrite  assaying  8%  to 
15%  cop|)or,  assm-iatetl  with  splialerite  and  galena.     Idle  since  1899. 
AJAX  GROUP.  BRITISH  COLUMBIA. 

On  Valiles  Island,  Nanainio  distrirt,  B.  C.     \  prospei*t  from  which  .*it) 
tons  of  ore  have  yielded  2!y%  copper  and  $6  gold  and  silver  per  ton. 
AJAX  MINE.  MORTAHA. 

Mine  office:  Fox,  l^eaverhead  Co.,  Mont.     Xoyes  <fe  Morse,  owners;  W. 
B.  Stanchfield,  Huperintendeiit.     Ores  carry  gold,  silver,  lead  and  copper. 
Has  steam  power  and'  a  .'>-^tanlp  mill. 
AJO  MINES.  ARIZONA. 

Located  in  th«^  Ajo  hasin,  Arizona,  120  miles  south  of  Tucson,  and  170 
miles  soutlieast  of  Vmna.  Thos.  Daak  S:  Son,  owners.  Property  includes 
the  ShotwoU  mine  liaving  a  lO-stamp  mill  and  2  Woodbury  concentraton. 
Has  rich  copper  orva  and  has  pr(Kliit*<Hl  considerable  native  copper  from 
limited  o{x»nings.  Development  hampered  b\'  lack  of  adequate  transpor- 
tation fa<*ilities. 
AK-SAR-BEN  COPPER  CO.  WYOMINO. 

Mine  office:  Encampment,  (;?arbon  Co.,  Wyo.     A.  H.  Crow,  superinten- 
dent.    Projx»rty  has  a  strong  gos.<«in  capping  of  hematite  and  limonite,  with 
an  80'  shaft  which  has  not  yet  |x»netrat^  the  capping  sufficiently  to  reach 
the  copper  that  undoubtedly  exists  at  greater  depth. 
ALABASTER  CAVE  GROUP  CALIFORNIA. 

Owned   by  Holmes  Lime  Co.,  San   Francisco,' Cal.     I^nds,  180  acres, 
7  miles  east  of   Newcastle,  Placer  Co.,  Cal.     Vein  traceable  6  miles,  with 
strong  gossan  outcrop.     Ore  said  to  average  4%  copper,  from  pay-«treak 
of  3'  to  S'  in  contact  vein  12'  to  20'  wide,  between  limestone  and  slate. 
ALADDIN  &  CAPE  NOME  MINES.  MONTAKA. 

Mine  office:  Clinton,  Missoula  Co.,  Mont.     J.  P.  Porter,  superintendeiit. 
ALAMO  COPPER  COMPANY.  ARIZOHA. 

Said  to  have  copper  claims  near  Ajo.  Arizona,  but  neither  claims  nor 
office  located. 
ALASKA  COPPER  CO.  CENTRAL  ALASKA. 

Near  A'aldez,  Alaska.     Letters  addres.sed  to  this  company,  care  of  IL 
O.  Havemeyer,  president,  have  neither  been  answered  nor  returned,  but 
Mr.  Havemeyer  has  written  Judge  Mellen,  of  the  Alaska  Copper  Companj    ^ 
at  Cop{)ermount,  stating  that  he  knows  nothing  of  thb  company.     Landi    s 
are  located  in  the  Copper  Uiver  district,  about  150  miles  from  Valdet,  and    * 
are  known  as  the  Bonanza  group.     Title  was  in  litigation  with  the  Chittna 
Exploration  Company,  case  being  decided  in  favor  of  Alaska  Copper  Go. 
District  lacks  transportation  fat'ilities,  and  mines  cannot  l)ecome  importaui  - 
producers  until  a  railroad  Is  built  to  them.  * 

ALASKA  COPPER  CO.  PRINCE  OF  WALES  ISLAND,  ALASKAii  j^ 

Office:  43()   Globe   Blk.,    Seattle,    Wash.     Mine  office:  Coppermounlh  ?^£ 
Prince  of  Wales  Island,  Alaska.     Employs  a  considerable  force.     Organised^ 
19()0,  under  laws  of  New  Jersey  with  capitalization  $5,IKX),0(K),  shares  W* - 
par.     Henry  W.  Mellen.  president  and  general  manager;  Chas.  K.  Reyuold%i 
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vice-president  and  superintendent;  Frank  T.  Hunter,  secretary  and  pur- 
chasing agent;  8.  B.  Agnew,  mine  r^uperintendent ;  U.  H.  Mellen,  smelti  r 
superintendent ;  Frank  B.  Seeley,  engineer.     Lands,  18  patented  claims,  area 
360  acres,  also  18  patented  millsites,  area  80  acres,  giving  1 V^  miles  frontage 
on  Copper  Harbor,  a  land-locked   haven  with  deep  water.     Lands  are  on 
Copper  Mountain,  rising  to  height  of  3,600'  directly  from  the  harbor.     Prop- 
erty ]i  estimated  to  carry  20,000,000*  of  marketable  timber,   and  has  c\- 
rtUent  water-power,  partially  developed  by  a  22'   steel  pijHj  line  of  1,!MM)' 
L     bun  Keynolds  creek  to  the  power  plant,  where  there  are  2  water- wheels  c»f 
^      900  h.  p.,  total  available  power  being  estimated  at  2,800  h.  p.     Lauds  show 
I      3  veins,  of  which  the  Brooklyn  is  10*  to  SO'  wide,  showing  chalcopyrite  as.say- 
1      1^3%  to  Z4%  copper.     The  New  York  vein  is  a  contact  between  porphyry 
•ri  fimestone,  10*  to  60*  wide  and  500  tons  of  selected  ore  therefrom  gavt; 
mAa  returns  of  16.9%  to  29.06%, copper,  being  the  richest  copper  ore 
cwpfwluced  on  the  Pacific  coast.     The  principal  vein  is  the  Indiana,  in 
near  a  granite  intrusion,  with  extreme  widtli  of  280',  showing  an 
q£  al>ove  5%  copper  and  $2  gold  per  ton,  with  occasional  assays 
nBHBg  up  to  25%  copper  and  $6  gold  per  ton.     Has  a  loO*  shaft,  with  tuu- 
■ebtf  20(K,  •130'  and  500',  showing  oxide  and  carbonate  oi'es,  with  a  little 
copper  near  surface,  and  sulphides  at  depth  on  the  New  York  vein. 
;  is  planned  to  be  done  mainly  by  tunnel,  giving  cheap  extraction. 
plant  includes  hoists,  air-compressor  and  necessary  mine  buildings 
■ridvflliii^     Company  is  said  to  liave  contracted  for  a  200-ton  smelter, 
CvvlBrh  the  foundations  are  up,  and  plans  to  eventually  increase  to  600 
ttm  duty  smelting  capacity. 

Tbis  pioperty  possesses  very  large  and  apparefitly  very  rich  ore  bodies, 
■i  kM  eireptional  natural  advantages  as  to  location,  traimportation,  power, 
U  md  tnnber.  It  is  well  managed,  by  men  of  excellent  standing,  and 
p^i  pramne  of  making  a  large  and  successful^mine. 


nDUSTRIAL  CO.  ALASKA. 

•Jftee:  11  Broadway,  New  York.     Mine  office:  Coppermount,  Prince  of 

Ua  IrfinH.  Alaska.     Employs  20  men.     Hon.  John  P.  Jones,  president ; 

Va.  Leftvitt  Haines,  secretary;  Clias.  A.  Sulzer,  general  manager;  Wm.  H. 

fliToiiL  miDe  superintendent;  Maj.  Henry  G.  Catlin,  engineer.     Organized 

MIL  vaier  laws  of   New  Jersey,  with   capitalization   $1,0(K),(K)0,    shares 

S  far:  SSDOjOOO  unissued.     Company  has  no  liabilities.     Aiuiual  meeting, 

fcv  in  November.     Lands,  00  patent tnl  claims,  area  l,2(X)  acres, 

?  miUsite,  80-acre  townsite  and  miscellaneous  timber  lands,  giving 

i  of  2,200  acres.     Has  7  wide  contact  veins,  between  granite 

said  to  give  average  assays  of  6%  copper,  3  oz.  silver,  traces 

^haAtad  13  gold  per  ton,  from  oxide,  carbonate  and  sulpliide  ores.     Has 

rfMhi<tf  2Sr.  3y  and  60',  witli  43  open  cuts  and  5  tunnels,  longest  210',  on 

^imum  gmnp;  tunnels  of  29'  and  132'  on  the  Green  Monster  claims,  and 

^H^  ^l■lll  I  on  the  Mt.  Vesta  claim.     A  water  power  of  about  1,0(K)  )i.  p. 

^•wbnii?  i'-*r  development.     Has  necessary  mine  buildings  and  dweHings, 

9m3L  md  a  general  store,  wiiii    tidewater  at  the    mine.     Company    esti- 
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mates  production  for  1904  at  100,000  toxvA  of  ore,  averaging  $10  per  ton  i 
value,  and  plans  to  build  a  one-niilc  ground  train  and  a  one-mile  aerial  traia 
develop  water  power,  build  wharves,  cuiitimi<}  underground  developments 
and  install  a  lO-dnll  air-compnsssor  in  190-1. 
ALASKA  MINING  CO.  UTAH 

Mine  office:  Silver  City, «Juab  Co..   Ttali. 
ALASKA  SMELTING  &  REFINING  CO.  ALASKA. 

Office:  care  of  Samuel  Silvennaii,  general  manager,  Spokane,  Wa-'h 
Mine  office:  Copjx^nnount,  Prince  of  Wale**  Island,  Alaska.     Is  an  auxiliar> -^n,T 
rorporatioii  of  the  Hrown-Alitskji  conipanj*.     Paul  Johniiou,  smelter  super—  — t- 
intendent.     Has  onlen**!  a  very  roniplet^j  .><nielting  e<|uipment,  to  be  in  opera—    -  « 
tion  early  in  UNM,  and  plan.s  doiii^  a  general  custom  smelting  business. 
ALBERNI  GOLD  &  COPPER  CO.,  LTD.  BRITISH  COLUMBIA  ^^1. 

Letter  returned  unclaimed  from  Alberni.  Vancouver  Island,  B.C.    Prop — ^*»- 
erty  is    the    Thistle    frroup,  on  Douglass  Mountain,  showing  chalcopyrit^^    e 
n.ssjiying  up  to  1  oz.  gold  per  ton. 
ALBION  COPPER  MINING  CO.  MONTANA-^-i. 

Mine  office:  Sunday,  Granite  Co.,  Mont.,     Cluistian  Reichert  preeident      --; 
Janie^  M.  H inkle,  secretary'.     Lands  opened  by  tunnels  show  3  veins,  cari^* 
ing  copper,  gold,  silver  and  lead  ores,  which  will  require  concentration. 
ALDA  COPPER  MINES,  LTD.  SPAIll • 

Offices:  11.  Quei'n  Victoria  St.,  London,  E.  C,  Eng.     Mine  office:  Ca — " 

brales,  Asturias.  Spain.     H.  Higgins.  eliainnan;  VV.  T.  Rushton,  secretary ^- 

Company  is  in  debt  and  another  reorganization  is  proposed.     Lands  include 

7  copjwr  mines  and  one  coal  mine.     Hjw  shipped  200  tons  of  30%  gray  oi 

from  the  Don  Fulano  mine,  which  shows  a  0'  vein.     Mine  supposed  to  luiv 

a  30-ton  smelter. 

SOCIETE  MINIERE  D»ALDEIRE.  SPAIN      ^^ 

Mine  office:  Aldeire,  Guadix,  Granada,  Spain. 
COMPANHIA  MINEIRA  ALEMTEJANA.  PORTUGAL.        ' 

Office:  4,  Praca  dos  Hemolares.  Li.sl>oii,  Portugal.     Mine  office:  Beja        '^ 
.\lemtejo,    Portugal.     Waldcmar   d'Orey,    .superintendent.     Property    is  ^^^ 
group  of  old  mines  in  the  San  Dontingos  district,  showing  two  ore  bodieL^'  ^ 
oi'eurring  in  schists,  tiie  selected  ores  giving  al>out  25%  copper  from  carbonat^^ 
and  sulphide  ores.     Pro|)erty  was  dis<-overed  and  operated  by  the  Romans.* 
ALESSANDRO  COPPER  MINING  CO.  HEW  MEXICO* 

Office:  35  Union  St..  .New  Haven,  Coiui.  Mine  office:  Silver  City,  Grant 
Ckj.,  N.  M.  Kmplovs  10  mcFi.  Jo.seph  C.  Kelly,  president;  Edw.  Pbrkhurst. 
secretary;  Lucius  P.  Demiiip,  manager.  Organize*!  .April,  1900,  under  lawijs 
of  West  Virginia,  witli  rapitali/atiou  .S.')(M),(MM),  sharps  $1  par.  Debentures. 
S100,0(X)  authoriz<Ml  a«  !>' ;  :  IssuinI,  .'i^.'i.JHH).  Lafids.  50  claims,  area  1.000 
acres,  also  5-acre  millsi'o,  in  \\\v  White  Signal.  Burro  and  Andenon  districis. 
Isdevelopinp  »  orebtKlie,**.  ocmrrinpas  leiujcs,  tn  impregnations  in  the  neighbor- 
IkkxI  of  porphyr\',  these  pi^i^g  avenige  aeway  values  of  8%  copper  and  5 
uz.  to  It)  oz.  silver  jxt  ton,  ])riiicipally  from  carbonate  and  sulphide  ores. 
Has  \)  sliafts.  fn>m  10'  to  2'lo   in  depth,  also  0  tunnelij,  from  15'  \t%  AW  in 
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length,  with  total  undeiground  opemngs  of  1,30(K.  Has  steam  power  and 
necessary  mine  buildings,  with  foundation  built  for  a  56-ton  concentrator 
and  leaching  plant.  Plans  continuing  development  and  completing  concen- 
trator in  1904. 

ALGOL  MHIE.  CALIFORinA. 

Mine  office:  Spenceville,  Nevada  Co.,  Cal.  Opened  circa  1865,  reopened 
1899.  Has  a  SC^  vein  with  2*  to  10*'  pay-streak,  opened  by  two  shafts,  each 
120^.  Ores  are  cuprite,  malachite  and  azurite,  also  native  copper  and  a 
little  native  gold,  giving  average  smelter  returns  of  20%  copper.  Has  steam 
power. 

ALGOICA  COMMERCIAL  CO.,  LTD.  ONTARIO. 

Office:  Sault  Ste  Marie,  Ont.  C.  M.  Boss,  superintendent.  Property 
is  the  EUsie,  Wilmot  and  other  mines,  4  miles  from  Sudbury,  Algoma,  Ontario. 
Company  is  a  siibsidiary  corporation  of  the  Consolidated  T^ake  Superior, 
which  came  to  grief  financially  in  fall  of  1903. 

JkLGOMA  &  CALUMET  DEVELOPMENT  CO.  ONTARIO. 

Office:  Calumet,  Mich.  Capitalisation  $400,000,  shares  $10  par;  $40,000 
Issued.     Lands  are  in  Algoma,  Ontario. 

JILGONQUIN  COPPER  CO.  WYOMING. 

Office:  177  Broadway,  New  York.     Henry  H.  Adams,  secretary.     Organ- 
£.xed  under  laws  of  Wyoming,  with  capitalization  $1,000,000. 
>^UCANT£  GROUP.  COLORADO. 

Letter  returned  unclaimed  from  Wortman,  Lake  Co.,  Colo.     G.  C.  Wort- 
Mxsan,  manager.     Ores  carry  gold,  silver,  lead,  copper  and  zinc.     Has  steam 
Dwer  and  35-ton  concentrator.     Presimiably  idle. 
HA  EL  ALICANTE.  MEXICO. 

Mine  office:  Mazapil,  Zacatecas,  Mex.  M.  Dolores  Aguirre  y  Ca.,  owners; 
'^''  ieente  Banavides,  superintendent.  Ores  carry  gold,  silver,  load  and  cop- 
l^^^J"    Employs  about  60  men. 

AXJCE  MINE.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Mont.     An  old  and  once  highly 

^>^fitable  silver  producer,  which  is  to  be  reopened,  mainly  for  copper  Nalues. 

^UCE  GOLD  MINING  CO.  WASHINGTON. 

Office:  204   Empire  State   Bldg.,   Spokane,   Wash.     Mine  office:  Blue 

^^f^,  Stevens  Co.,  Wash.     Organized   1896,   under  laws  of  Washington, 

^th  capitalization  $150,000,  shares   10c  par,     J.  F.   Nylander,  president ; 

^'  M.  Higley,  secretary  and  treasurer;  Benj.  F.  Parker,  general  manager. 

Lands,  11  claims,  area  225  acres,  in  the  Chewelah  district,  showing  4  fissure 

Veins  and  lenses,  latter  of  considerable  dimensions  and  carrying  sulphide 

ores  said  to  show  good  values  in  gold  and  copper,  opened  by  two  200'  shafts 

and  2  short  tumieb. 

MINA  DE  ALJUSTREL.  PORTUGAL. 

Mine  office:  Aljustrel,  Portugal.  0>vned  by  a  Belgian  company.  Has 
ebalcopyrite,  associated  with  iron  pyrites,  giving  1%  to  7%  copper,  and 
is  a  small  but  steady  producer. 
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ALLEGHENY  MINING  CO.  NEW  JERSEY — 

OrgaiiiztHi   19<)1,  to  work  old  I'opper  mines  in  Pahaquarry  township^ 
near  Debiwaro  Water  CJap,  Warren  ci).,  N.  J. 
ALLENDE  HERMANOS  Y  CA.  SPAIN 

Mine  office:  Elizondo,  Navarra,  Spain.     Don  Pedro  AUende,  superinten — 
dent. 
ALLUNCE  COPPER  IflNING  CO.  WASHINGTON. 

Absorbed  by  Iconoclast  Consolidated  Mines  Co. 
ALLOUEZ  laNING  CO.  MICHIGAN. 

Office:  60  State  St.,  Boston,  Ma.s.s.  Mine  office:  AUouez,  Keweeiiaw 
Co.,  Mich.  Organized  1850,  reincorporated  LSS9,  under  Michigan  laws,  with 
capitalization  $2,5()0.fMM),  shares  $25  par,  $18.55  paid  in.  New  stock  issue 
of  20,000  shares  \\a.s  divid(>d  pro  rata  among  shareholders  of  record,  June 
1,  1901.  I^ast  assessment,  $3  per  share,  levied  October,  1901.  Annual 
meeting,  second  Tuesday  in  March.  H.  F.  Fay,  president;  Geo.  G.  Endi- 
cott,  secretary-  and  treasurer;  Jas.  Chynoweth,  superintendent;  H.  F.  Fay, 
Godfrey  Morse,  Jolm  C.  Wat«on,  Stephen  R.  Dow,  Walter  L.  Frost,  H.  A. 
Tucker,  W.  B.  Mosman,  Geo.  G.  Endicott  and  Jas.  Chynoweth;  directors. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1903, 
disclose  the  following  figures: 

Amount  cash  paid  in  on  capital  stock $1,855,767.00 

Entire  amount  invested  in  real  estate 73,303.57 

Amount  of  personal  estate 128,782.93 

Company  has  on  hand  cash  e.sti mated  to  be  sufficient  to  sink  the  new 
shaft  to  the  lode  without  another  assessment. 

Lands  are  about  3,600  acres  all  told,  of  which  a  compact  tract  of  640 
acres  contains  the  old  Allouez  mine  proper  and  the  new  mine  now  being 
opened.  Areas  of  between  11  and  12  acres  were  exchanged  between  the 
Allouez  and  Ahmeek,  to  mutual  advantage,  in  1903. 

The  old  mine,  opened  1859,  is  on  the  Allouez  conglomerate,  a  bed 
underlying  the  greenstone  that  is  such  a  noticeable  rock  stratum  in  Keweenaw 
county.  Tlie  conglomerate  is  SO'  wide  in  many  places,  ^Hth  strike  of  N. 
39°E,  and  dip  of  38**.  Lode  averages  0.7%  to  1%  copper,  and  is  very  re- 
fractory under  the  stamps.  There  are  3  shafts,  deepest  about  1,700^.  Mining 
was  begun  actively  in  1S69,  and  stopped  in  1877,  with  an  exhausted  treasury. 
The  mine  was  then  leased  to  Watson  &  Walls,  who  made  money  from  it, 
after  paying  a  royalty  of  one-eighth  on  gross  production.  In  1880  the  com- 
pany resumed  control,  to  quit  once  more,  financially  exhausted,  in  1885. 
Watson  &  Walls  took  the  mine  again  and  once  more  did  well;  the  company 
resumed  work  on  its  own  account  for  the  third  time,  and  again  lost  money, 
stopping  all  work  in  1892.  Has  been  idle  for  some  years,  except  for  ex- 
ploratory and  development  work  1898-1890,  when  a  shaft  was  sunk  1,200^ 
on  the  Osceola  lode,  and  nearly  4,000'  of  openings  secured  thereon,  with 
indifferent  results.  The  shaft-house  at  the  Osceola  shaft  lias  been  demolished. 
The  old  conglomerate  workings  were  unwatered  in  1902,  and  the  old  mine  is 
still  kept  pumped  out.    The  stamp-mill,  on  HiUs  Creek,  is  of  antique  pat- 
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tern,  with  3  heads.     The  Allouez  has  made  13,025  tons,  1,528  lbs.  of  refinpfl 
copper. 

The  repeated  heavy  losses  of  the  old  conglomerate  mine,  and  failure 
to  open  a  profitable  mine  on  the  Osceola  lode  have  given  the  Allouez  a  bad 
name  among  imestors.  Present  development  is  on  the  Kearsarge  lode, 
which  promises  to  recoup  all  past  losses.  This  lode  shows  extremely  well 
in  the  North  Kearsarge,  just  south  of  the  Allouez,  and  a  half  mile  to  the 
north  on  the  Ahmeek  lands,  but  does  not  outcrop  on  the  Allouez  tract,  al- 
though underlying  the  entire  640  acres,  consequently  must  be  opened  on 
the  underlay.  The  Kearsarge  shaft  was  started  May  15,  1903,  on  the  ex- 
treme southeast  comer  of  the  property,  and  should  reach  the  Kearsarge 
amygdaloid  at  a  depth  of  approximately  1,000',  about  the  close  of  1904. 
The  shaft  is  sunk  at  an  angle  of  80°,  changing  to  75°  near  the  collar  of  the 
shaft,  and  is  planned  to  take  the  angle  of  the  lode,  about  38°,  when  the  bed 
is  cut.  The  shaft  has  2  compartments,  with  3-ton  skips  and  hoist  good  for 
depth  of  half  a  mile,  and  was  280'  deep  at  the  close  of  1903.  Owing  to  the 
exceeding^  steepness  of  shaft,  only  10°  less  than  vertical,  back-rails  of  Ox  10" 
timber  are  set  so  close  to  the  wheels  of  the  skips  tliat  their  flanges  cannot 
leave  the  steel  rails,  the  wooden  timbers  really  serving  as  guides.  At  the 
change  of  angle  from  80°  to  about  38°  on  reaching  the  lode,  a  single  idler 
with  very  wide  flange  will  care  for  the  cables  passing  at  either  ond.  In  order 
to  save  pumping  cliarges  on  surface-water  entering  the  mine,  an  extremely 
ingenius  plan  has  been  de\'ised.  A  gutter  has  been  cut  entirely  around  the 
shaft,  leading  to  an  opening  30'  long,  half  winze  and  half  drift.  UM'd  as  a 
sump  from  which  the  water  Ls  forked.  The  shaft  has  a  teinporarv  .«<hafl- 
house,  with  permanent  stone  foundation  in  place  for  rock-liouso  addition 
The  25x40'  boiler-Jiouse  has  two  Tio-h.  p.  boilers.  Tlie  site  is  .N\\ain|)y 
and  is  being  filled  to  depth  of  10'  with  rock  taken  from  the  shaft.  Evcnt- 
uaUy  a  second  shaft  will  be  sunk  about  1,700'  to  the  northeastward.  Xo.  I 
shaft  on  the  Kearsarge  lode  can  be  sunk  to  depth  of  almost  2  miles  on  tlus 
Allouez  lands.  In  starting  this  shaft  the  Kearsarge  conglomerate  was  cut, 
this  showing  a  very  wide  bed  with  narrow  pay-streaks  r)nly.  The  mine  has 
necessary  shops  and  a  large  number  of  dwellings  at  the  old  Allouez  location, 
and  is  .served  by  the  Mineral  Range  railroad. 

The  prospects  of  the  Allouez  were  never  so  bright,  nor  founded  on  so 
sure  a  foundation  as  now.  The  chances. of  opening  a  paying  mine  are  over- 
whelmingly in  favor  of  the  company,  but  the  work  will  require  four  or  fi\  e 
years  and  some  hcAvy  assessments.  However,  the  proi^erty  should  aniplv 
reward  those  who  have  faith  in  it  and  hold  their  shares. 
ALMA  MIlfE.  BRITISH  COLUMBIA 

Mine  oflice:  Lardo,  B.  C.     A  prospect,  owned  by  a  Boston  company, 
carrying  auriferous  copp>er  ores.     Employs   8   men. 
ALMA  COPPER  MDHNG  CO.  MEXICO. 

Office:  Des  Moines,  la.  Mii»p  office:  C'arbo,  I'ros,  Sonora,  Mex.  Ahnor 
Graves,  general  manager;  Nelson  D.  Graves,  superintendent.  Lands,  717 
acn's.     Has  auriferous,  argentiferous  and  somewhat  bismuthiferous  coppoF 
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ores,  iu  the  forms  of  malachite,  azurite,  chrysocolla,  cuprite  aud  melaconite, 
assaying  up  to  37%  copper  and  $13  gold  per  ton.     Has  gasoline  power,  with 
fair  .outfit  of  developing  machinery,  and  is  considering  the  coastruction  of 
a  smelt«r. 
ALMA  GOLD  IflNING  CO.  COLORADO. 

Office:  Idaho  Springs,  Clciir  Creek  Co.,  Colo.    J.  J.  May,  erupt.     Ores 
carry  gold,  silvcir  and  copper.     Has  st^am  power  and  employs  25  men. 
ALMADO  &  TERITO  CONSOLIDATED  laNING  Ca  MEXICO. 

See  Ncgociacion  Minora  do  Clemente  Ybarra. 
ALMEDA  MINING  CO.  OREGON. 

Office:  414  Abingtou  Bldg.,  Portland,  Ore.  Mine  office:  Galice,  Jose- 
phine Co.,  Ore.  Employs  12  men.  O.  M.  Crouch,  president;  R.  C.  Kimiey, 
scH'retary  and  tn»iwurer;  John  V.  Wickhani,  general  manager.  Organized 
Sept.  17,  19(K),  inidcr  law.s  of  Oregon,  with  capitalissation  $1,000,000,  shares 
SI  par.  Lands,  7  claims,  area  1  tO  acres,  also  5-acro  millsite  and  30  acres 
miijirellaneous  lands,  in  the  Galicc  district,  showing  a  contact  vein  between 
porphyry  and  slate  said  to  be  107'  wide  and  traceable  2,300*,  giving  average 
assays  of  3%  copper  and  $1.50  gold  per  ton,  with  traces  of  silver  and  lead, 
from  chalcopyrite.  de\  cIoixkI  by  8  tmmels,  longest  310*,  liaving  970*  of  uudei^ 
ground  openings.  Was  originally  worked  to  slight  depth  for  free  gold,  cirea 
1860-1870.  Company  plans  conthming  development,  installing  power  drills, 
building  6  miles  of  wagon  road,  developing  water  power  and  building  a  100- 
^on  matting  furnace  in  1904. 
ALMERU  QUICKSILVER  &  COPPER  CO.,  LTD.  SPAIN. 

Offices:  17,  Royal  Exchange  Square,  Glasgow,  Scotland.     Mine  office: 
Bcrja,  Almeria,  Spain.     W.  D.  Gillies,  chairman;  W.  G.  Millar,  secretary. 
Capital,  nominal,  £45,000,  shares  6s.  par;  issued,  £38,695.     T^ands,  1,100 
acres,  carrying  ores  of  quicksilver  and  copper. 
ALMOLOYA  MINING  CO.  iraTffX>. 

Office:  305  Trust  Bldg.,  Los  Angeles,  Cal.  Mine  office:  £>orBdo,  Chi- 
huahua, Mex .  ( )rganized  under  laws  of  Arizona  with  capitalization  $2,000,000. 
Employs  40  to  50  men.  N.  O.  Baggc.  president;  1.  B.  Newton,  secretary; 
D.  W.  Shanks,  general  manager;  Los  .Angeles  Trust  Company,  registrar 
and  trustee.  Lands,  57  pertenencias,  area  1 48  acres,  near  the  famous  Cigar- 
rero  mine,  in  the  Sierra  dc  Almoloya,  an  isolated  mountain  range  on  the 
Parral  branch  of  the  Mexican  Central  railroad.  Is  sinking  3  two-com- 
partment vertical  shafts,  planned  for  depths  of  300',  500'  and  1,000^.  Ores 
caiT>'  gold,  silver,  lead  and  copper. 
ALPS  MINING  CO.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.    James  Williaois,  superin- 
tendent.   Ores  carry  gold,  silver  and  copper.    Has  steam  power. 
ALSACU  DEVELOPliENT  CO.  MEXICO. 

Office:  care  of  Chas.  F.  Wren,  secretary,  Bisbee,  Ariz.  R.  H.  Wren, 
president.  Lands  are  in  the  Ajo  mountains,  Arizpe  district,  SoxuMra,  Mexico^ 
and  show  ores  carrying  silver,  copper  and  lead. 
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ALTAMONT  MINniG  CO.  NEW  MEXICO. 

Office:  care  of  Capt.  L.  H.  Williams,  president,  .Vlt^rnont,  III.     Lands, 
showing  copper  ores,  are  in  the  Jarilla  district  of  New  Mexico. 
ALTENS  KOBBERGRUBER.  NORWAY. 

Office:  care  of  Consul  Nils  Persson,  owner,  Helsingborg,  Sweden.  Mine 
office:  Kaafjord,  Finmarken,  Norway.  Otto  Witt,  general  manager;  P.  W. 
George,  mining  engineer;  E.  WaLseth,  chemist ;  R.  Rusten  and  Gustaf  Swens- 
son,  mine  superintendents.  Is  the  northernmost  copper  mme  of  the  world, 
l>eing  located  near  North  Cape,  in  70°  north  latitude.  Mining  lands,  200 
claims,  patented,  area  about  .SOO  acres,  also  2-acre  millsite  and  2,000  acres 
€>{  miscellaneous  lands,  in  the  Altens  district.  Property  shows  about  30 
fissure  veins  of  copper  and  iron  p^'rites,  12  of  which  are  more  or  less  developed, 
these  averaging  10'  width  and  3,000'  length,  carrying  suphide  ores  of  rather 
low  grade.  Underground  openings  are  about  12,000'.  Mine  is  300  miles 
from  a  railroad,  but  only  300  feet  from  the  sea,  by  which  shipments  are  made 
and  received.  Equipment  includes  hoists,  air  and  diamond  drills,  electric 
light,  etc.  Power  is  supplied  by  a  Pelton  wheel  fed  by  a  1,000'  waterfall. 
•New  concentrator  has  100  tons  daily  capacity.  Property  is  excellently 
handled. 
ALVERDSEI  &  SHAMBLURG8KI  WORKS.  RUSSIA. 

Office :  care  of  A.  A.  Broli,  owner,  Tiflis,  Russia.     Mines  are  in  the  govern- 
ment of  Tiflis,  Caucasus,  Russia.     Production  in  1899  was   162,142  lbs.  of 
refined  copper. 
AlCADOR  CONSOLIDATED  IflNING  &  DEVELOPMENT  CO.     MONTANA. 

Office :  507-172  Washington  St.,  Chicago,  III.  Mine  office :  Iron  Mountain, 
Missoula  Co.,  Mont.  Employs  60  men.  G.  H.  Loehr,  president;  D.  E.  Mac- 
kinnon,  secretary;  Robt.  M.  Mahler,  treasurer.  Organized  March  16,  1903, 
under  laws  of  Arizona,  with  capitalization  $10,000,000,  shares  $5  par,  as  a 
reconstruction  of  the  Amador  Copper  &  Gold  Mining  tl-  Milling  Company, 
to  secure  additional  funds  imperatively  demanded  for  devolopnient.  Lands, 
18  claims,  area  355  acres,  also  2  groups  of  patented  placer-gold  claims,  area 
180  acres,  with  5  mill  and  smelter  sites  and  45(J  acres  nii.scellaneou8  lands, 
showing  5  fissure  veins  in  slates  and  quartzite,  of  which  3  veins  of  W  to  270' 
width  are  undergoing  development,  these  giving  oxide  and  sulphide  ores, 
inainly  chalcopyrite  with  a  little  chalcocite,  assaying  3^J^  to  349c  copper, 

3  oz-  to  16  oz.  silver  and  $6  gold  per  ton.  Main  ore  btxly  on  the  east  drift 
of  the  250'  level  is  1,325'  long  and  35'  wide,  with  10'  of  sulphide  smelting 
ore  and  about  20'  of  fair  sulphide  concentrating  ore.  Main  sliaft  is  -100', 
with  tunnels  of  187',  512',  632'  and  662',  estimated  Ijy  company  to  show 
;^5.000  tons  of  ore  blocked  out  for  stoping.  Has  a  2-mile  flume  and  pipe- 
line, delivering  water  at  mine  under  a  210'  head.     Has  an  air- compressor, 

4  power  drills,  2  hoists  and  15  mine  buildings  and  dwellings  and  a  sawmill. 
For  1904  management  plans  sinking  a  3-compartnient  main  shaft  to  depth 
of  600',  with  drifts  at  500'  and  600'  levels,  and  building  a  railroad  to  con- 
nect with  the  Northern  Pacific  at  Iron  Mountain,  8  miles  distant.     Also 
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plAas  ia<<tallfition  t>f  roduotion  plant,  and  is  building  a  3-inile  flume,  CxC, 
to  deliver  water  under  a  head  of  2'^Y ,  planned  to  develop  about  5,000  h.  p. 
AMADOR  COPPER  &  GOLD  MINING  &  MILLING  CO.  MONTANA. 

Reorganized,  1903,  as  Amador  0)n.solidat«d  Mining  ik  Tlevelopinent  Co. 
AMALGAMATED  COPPER  CO.  MONTANA. 

Office :  52  Broadway,  New  York.  Organized  April  27,  1899,  under  laws 
of  New  Jerst\v,  with  capitalization  $75,000,000,  increased  in  1901  to 
$155,(K)0.(HK),  shares  $100  par.  Henry  H.  Rogers,  president;  Wm.  G.  Rocke- 
feller, secretary  and  treasuHT.  Directors  an>  H.  H.  Rogers,  Wm.  G.  Rocke- 
feller, Albert  ('.  Hurrage,  Wni.  RcK-kefeller,  Fre<l  P.  Olcott,  Jamen  Stillman, 
Anson  R.  I'lower  and  C»eo.  H.  Church.  Animal  meeting,  first  Monday  in 
June.  Registnirs,  (Vntral  Tnist  Conipiuiy  of  New  York  and  National 
Shawmut  r»ank  of  Host  on;  transfer  agents,  National  City  Hank  of  New  York 
and  Kidder,   PealxKly  ^  Co.,  of  Hoston. 

Tiie  .Vinalganiated  is  iH>t  a  mining  company,  being  merely  a  securities 
holding  cor[X)nition,  >vith  assets  coiusisting  of  stock  in  sundry  subsidiary 
companies.  Stock  of  the  following  named  corporations  is  entirely  owiied 
by  the  .\malgamate<i,  with  the  exception  of  the  few  founders'  shares,  re^ 
quired  to  be  in  the  names  of  directors:  Washoe  Copper  Co.,  capitalization 
$."),(MK).(KK);  Colorado  Smelting  k  Mining  Co.,  capitalization  $2,500,000;  Dia- 
mond Coal  «S:  (\)ke  Co.,  capitalization  $l,500.0(K);  Hig  Blackfoot  Milling  Ck>., 
capitalization  $7tM),0t)0.  In  the  following  named  corporations  the  Amalga- 
mated holds  from  practically  the  entire  is.'^ue,  a.s  in  the  case  of  the  Boston 
it  Montana,  to  a  majority  interest  only,  as  in  the  Anaconda:  Boston  & 
Montana  (\>nsolidate<l  Copper  &  Silver  Mining  Co.,  capitalization  $3,750,000; 
Parrot  Silver  iV:  Copjx^r  Co.,  capitalization  $2,29S.5<X):  Huttc  k  Boston  Con- 
st>lidatwl  Mining  Co..  capitalizatitui  $2,(KK),0(K);  Anaconda  Copper  Mining 
Co.,  capitalization  $.'i0.(MN),(MM);  lleimesy  Men*antile  Co.,  capitalization 
J?1.,'>(K),000.  The  Amalgamateil  is  also  cnnliteil  with  owning  a  contmlling 
interest  in  the  CnitJil  Metals  Si'lling  Com^wny.  No  rcjwrts  are  issued, 
annually  or  otherwise,  and  sharc»holders  asking  for  information  are 
])racru'jilly  told,  |M)litely  but  finnly,  to  "go  to  the  devil." 

Tilt'  lompany  bei;an  the  im'ment  of  reirular  quarterly  dividends  of  1.5% 
immtMliatcly  after  its  organization,  these  n^gular  dividends  l)eing  supple- 
nn'iittnl  by  extras  of  i.j' ;  riuarterly,  giving  an  annual  return  of  8%,  until 
OcUibcr.  l*KH,  when  the  extni  divi<lend  was  dn>p|KHl,  the  regular  quarterly 
dividends  being  nMimtMl  i*)  1'  ^  in  January,  11M)2,  and  to  J^Vi  »»  ^"^^Yt  1903, 
<»r  at  the  nite  f»f  -"  ,  y«'arly.  whert*  they  have  since  remained.  Several  mil- 
lions of  dollars  due  the  Anialgamatinl  on  its  holdings  of  HoHton  &,  Montana 
.-^tock  an»  H'tainctl  in  the  treasury*  of  the  latter  corporation,  owing  to  sundry 
injunctions  of  Montana  courts,  but  eventually  this  money  must  be  paid 
nV(T  to  tin*  Anialjramateil,  The  net  earnings  of  the  company  were 
nndoubteilly  in  t'xrt'-is  of  V  ^  in  UHK{.  The  fon-e  employinl  by  the  >'arious 
c()r}H»rations  snb^ijiiary  to  the  Amalgamateil  is  about  13,000  men,  mainly 
at  Hutte.  .Vnaconda  and  (ireai  Falls.  Montana.  In  addition  to  its  mines, 
mills,  smelters  and  stiin'<.  tlu'  Amalgamat«Hl  owns  most  of  the  daily  news- 
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papers  in  Montana,  but  the  profits  of  one,  the  leading  newspaper  of  the 
state,  are  eaten  up  by  the  losses  on  others  of  its  subsidized  publications. 

The  Amalgamated  was  formed,  nearly  five  years  ago,  to  acquire  con- 
trol of  the  copper  hidustry  of  the  world.  This  ambitious  plan  was  modified 
a  little  later  to  acquiring  control  of  the  American  copper  industry.  After 
five  years  of  effort  the  corporation  docs  not  yet  control  the  copi>er  industry 
of  Montana  alone.  Litigation  with  the  Heinze  interests,  conducted  through 
various  subsidiary  corporations,  is  protracted  and  castly.  The  niaiuigoment 
of  the  Amalgamated  has  been  guilty  of  a  scries  of  tactical  bhnidcrs,  the 
greatest  of  which  was  the  maintenance  of  artificially  high  prices  for  copper 
until  nearly  the  close  of  1901,  followed  by  an  attempt  to  cut  the  price  of 
the  metal  in  two,  failure  following  both  attempts.  The  management  has 
learned,  however,  by  its  past  errors,  and  is  now  conducted  along  somcwliat 
more  prudent  lines,  although  the  stiff-necked  attitude  taken  in  the  Montana 
fight  is  not  conducive  to  the  best  interests  of  shareholders.  For  that  matter, 
the  interests  of  the  shareholders  are  never  taken  into  consideration  by  tlio 
management.  The  public  can  buy  or  sell  shares  on  its  own  rc8p*>nsil)ility, 
and  take  wliat  comes,  the  nature  of  what  Is  coming  being  known  only  to 
the  management.  Tlie  Amalgamated  has  proven  a  sore  du«api>ointnient  to 
Hic  men  of  millions  respoiisible  for  its  formation,  who,  through  success  in 
other  lines  of  business,  had  gahied  an  unduly  exalted  opinion  of  their  own 
abilities.  The  company  is  still  the  most  imp>ortant  factor  in  the  world's 
copper  market,  and  for  tlie  past  year  or  more  has  manifested  a  wholesome 
disposition  to  allow  the  price  of  the  metal  to  follow  a  natural  rather  than 
an  artificial  course. 

In  addition  to  its  direct  and  indirect  lioldings  in  Montana,  the  Amal- 
gamated company  is  more  or  less  closely  affihated,  througli  the  United  Metals 
Selling  Company,  with  the  Utah  Consolidated  and  the  Osceola,  Tamarack 
and  Isle  Royale  mines  of  Michigan,  and  individual  directors  of  the  Amal- 
gamated probably  own  a  large  amount  of  stock  in  the  Utah  Consolidated, 
but  have  no  holdings  of  importance  in  any  of  the  Michigan  mines. 

The  copper  production  controlled  by  the  Amalgamated  nia\^  be  esti- 
mated in  three  different  ways:  first,  through  the  sales  of  the  United  Metals 
Selling  Company,  which  agency  handles  the  copper  of  a  large  number  of 
independent  mines,  not  always  in  accord  with  the  Aiual.i?aniate<l  poHcy; 
secondly,  on  the  basis  of  the  gross  production  of  the  Montana  companies, 
owned  or  controlled  by  the  Amalgamated  company.  These  Montana  mines, 
if  worked  to  their  full  capacity,  .sliould  make  upwards  of  20,()()(),()()()  pounds 
monthly,  or  more  than  25(),0(X),0()0  pounds  annually,  but  actually  fall  short 
of  this  production,  though  the  productive  capacity  of  these  mines  is  about 
10,000  tons  of  ore  daily.  For  the  year  ending  June  1,  1903,  the  eopiK^r  pro- 
duction of  these  Montana  mines  was  about  233,500,000  pounds,  and  for  the 
calendar  year  1903  was  probably  a  Uttlc  less  than  220,000,000  pfumds.  of 
which  the  share  of  the  Amalgamated  w.is  170,(MJ0,0(K),  or  upwards,  the  exact 
amount  being  necessarily  dependent  upon  the  very  uncertain  stock  interests 
now  held  by  the  Amalgamated  company  in  the  Anaconda  mine,  this  last 
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figure  being  the  third  and  correct  estimate  of  Amalgamated  productioD. 
Wliat  the  exact  profits  of  the  company  may  have  been  in  1903,  or  for  any 
other  period,  is  known  only  to  the  directors,  who  have  no  intention  of  sharing 
such  valuable  information  with  the  mere  shareholder^. 

So  far  the  .-Vmalgu mated  Copper  Company  has  failed  in  everything  it 
lias  ever  attempted.  That  so  many  and  such  conspicuous  failures  will  he 
scored  in  the  future  is  s<-arcely  prolmble.  but  the  present  policy  of  the  com- 
pany is  far  frf>m  rca.*«suring,  although  somewliat  improved  upon  the  extremely 
fatuoas  operations  of  the  first  three  years  of  the  **copper  trust's*'  existence. 
AMALGAMATED  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  rare  of  Douglas,  I-acey  «fc  Co.,  66  Brotidway,  New  Yoric.  Letter 
returned  unclaimed  from  former  mine  office.  Huron,  Ya\'apai  Co.,  Ariz, 
Organized  under  laws  of  Arizona,  with  capitalization  $2,000,000,  shares  $1 
par.  A.  J.  Brockett,  president;  Fredk.  F.  I^icey,  secretary'.  This  is  one 
of  the  numerous  promotions  of  Douglas,  Lacey  <fc  Co.,  a  New  York  firm  that 
advert L«»e8  ver>*  extensively  and  has  about  40  branch  offices  and  agencies 
in  the  principal  investment  centers  of  the  United  States,  Canada  and  Mesuco. 
Douglas,  I^cey  A:  Co.  have  been  highly  successful  in  peddling  stock,  mainly 
to  people  of  limited  means  and  more  limited  knowledge  of  mining  matters. 
A  number  of  their  companies  have  paid  dividends,  but  satisfactory  e\idence 
is  lacking  that  these  dividends  were  ever  earned  from  actual  mining,  and 
there  is  ample  reason  for  fearing  that  the  di\*idends  so  paid  were  from 
money  received  through  further  sales  of  stock.  Tlie  finn  is  doing  some 
actual  mining  work  on  certain  of  its  properties,  and  Is  coiLstantly  promoting 
new  flotations.  Old  customers,  dissatisfied  with  previous  purehases,  are 
given  the  opportunity  to  take  stock  in  new  companies.  This  plan  of  doing 
business  Ls  unsafe,  and  it  is  but  a  question  of  time  when  a  great  majority 
of  these  companies,  dividend  payers  and  all,  will  fall  of  their  own  rotten 
weight.  It  is  possible,  of  course,  that  the  company  may  stumble  onto  a 
good  mine  by  sheer  luck,  but  such  a  jx>ssibility  is  poor  Iwwis  for  dividends. 
The  methods  used  by  Douglas,  I^cey  &  Co.  in  their  promotions  are  repre- 
hensible, and  it  is  to  be  regretted  that  through  the  power  of  hea\'y  adver- 
tising they  have  succeeded  in  shutting  the  editorial  mouths  of  many,  if  not 
all,  of  the  leading  mining  and  financial  journals  of  the  United  States. 
GEWERKSCHAFT  VER.  AMALIA  UlfD  KKOTTENBERG.  GERMANT. 

Letter  returned  unclaimed  from  former  mine  office,  Momshausen  an  dcr 
Dautphe,  Hessen-Nassau,  Germany. 
AMARANTH  GOLD  MIMNG  CO.  ARIZONA. 

Mine  office:  Maxton,  Ariz.     S.  J.  Goldie,  superintendent.     Lands,  14 
claims,  including  the  Stormcloud.     Ores  carr>'  gold,  silver  and  copper.     Has 
steam  power. 
AMERICA-BRITANNIA  MINING  CO.  WASHIHGTON. 

Mine  office:  Baring,  King  Co.,  Wash.     C.  Campbell,  superintendent. 
AMERICAN  CONSOLIDATED  COPPER  CO.  NEW  MEXICO. 

Office:  41   East   Broad  St.,  Columbus,  Ohio.     Mine  office:  Santa  Fe, 
Santa  I'c  Co..  N.  M.     Employs  about  75  men.     Organized  1901,  under  laws 
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New  Mexico,  with  capiUdization  $5,000,000,  shares)  $1  par.  Addbert  R. 
iboon,  president  and  general  manager;  D.  A.  Walker,  vice-president  and 
reMurer;  W.  B.  Randall,  secretary.  Lands,  32  claims,  area  640  acres,  valid 
lUe  to  which  was  secured  in  1903,  after  litigation  in  federal  courts.  Prop- 
sty  is  in  5  groups,  all  in  New  Mexico.  The  Atwood  group  of  6  claims  is 
in  tiie  Shakespeare  district  of  Grant  county ;  the  Don  Bernardo  group  of 
Udaimg  is  in  the  White  Signal  district  of  Grant  county;  the  Sunlight  group 
^  4  claims  is  in  the  San  Andreas  district  of  Socorro  county ;  the  El  Paso- 
Rod[  Island  group  of  4  claims  is  in  the  Gallinas  district  of  Lincoln  county, 
wd  the  Copper  Age  group  of  4  claims  is  in  Los  Cerrillos  district  of  Santa 
Fe  county.  Development  is  under  way  on  all  5  groups,  with  principal  opera- 
tions on  the  Atwood  group.  These  various  properties  show  8  fissure  veins, 
^  which  the  3  principal  range  4'  to  70'  in  widtli,  with  estimated  average 
"■Inttof  12%  copper,  5.5  oz.  silver  and  $14  gold  per  ton,  mainly  from  oxide 
•nd  sulphide  ores,  with  a  limited  quantity  of  carbonates.  Has  11  shafts 
^^  Ui  100',  with  3,000'  of  underground  openings  and  about  60,000  tons 
^  ow  blocked  out  for  sti)ping.  Has  steam  power  and  a  50-ton  concentrator 
^  plans  building  a  new  mill.  Ships  smelting  ores  to  El  Paso,  and  was 
^Hnng  about  60  tons  daily  in  June,  1903.  Is  experimenting  with  various 
**chbg  processes  for  the  lixiviation  of  large  bodies  of  low-grade  ore.  Prop- 
**y  is  regarded  as  valuable. 
AVERICAH  CONSOLIDATED  MIlfES  CO.  NEW  MEXICO. 

OflSce :  23  Postofiiee  Bldg.,  Colorado  Springs,  Colo.  Mine  office :  Twining, 
**<*Co.,  X.  M.  Employs  12  men.  J.  Shumaker,  president;  C.  D.  Weimer, 
•^frtary  and  treasurer;  O.  H.  Stanley,  general  manager;  E.  H.  Souther, 
"^nntendent.  Organized  November,  1901,  under  laws  of  New  Mexico, 
^  capitalization  $3,000,000,  shares  $1  par.  Lands,  19  claims,  area  380 
^^^,  also  a  5-acre  miilsite  and  half  interest  in  380  acres  of  timber  lands,  in 
^  Hio  Hondo  and  Lake  Fork  districts.  Has  secured  assays  of  3%  copper 
^  116  gold  per  ton  from  3  tunnels,  longest  510'.  Contemplates  continu- 
^  development  and  installing  an  air-compressor  in  1904. 
^^'BRICAN  COPPER  CO.  ARIZONA. 

OflSce:  11  Broadway,  New  York.  Mine  office:  Val  Verde,  Yavapai  Co., 
^'  Organized  under  laws  of  Arizona,  with  capitalization  $5,000,000, 
*^  II  par.  Employs  about  100  men.  J.  K.  Bumham,  president;  A.  S. 
^beriey,  secretary  and  treasurer;  Benj.  Blanchard,  superintendent.  Lands, 
*  claims^  area  400  acres,  including  the  Iron  King  mine,  in  the  Big  Bug  dis- 
^^. .  Has  shafts  of  100',  170'  and  260',  with  about  5,000'  of  underground 
^P^ngs,  showing  a  large  ore  body,  estimated  to  give  350,000  tons  averaging 
*"  per  ton  of  ore  blocked  out  for  stoping.  Principal  values  are  in  gold  and 
^^^1  with  lead  and  copper  as  by-products.  Has  steam  power  and  6-stamp 
^  stamps  being  fitted  with  1,000-lb.  shoes  and  having  quadruple  dis- 
^^^j  mill  having  a  daily  capacity  of  40  to  50  tons.  Has  a  50-ton  cyanide 
P**^  and  is  said  to  plan  building  a  500-ton  concentrator  and  smelter,  to 
^  1250,000.  Has  electric  light,  steam  and  water  power,  necessary  mine 
^iogs,  dwellings  for  workmen,  store  and  combination  church  and  school 
)Uildliig. 
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4gl«TCA]f  COPPER  CO.  WTOMIHC 

Offire:  327  Fine  7?t.,  Williamsport,  Fbl  Mine  office:  Holmes,  AliMtn; 
Co..  Wyo.  Elmpiojr*  15  to  21)  men.  Thoes.  M.  B.  Hicks,  president  and  treae 
orer;  Otto  C.  Cluneer.  i*ecretary;  LeRoy  .SchoU,  superintendent.  Organise! 
Au^.  '2Z,  1902.  under  Uws  of  Wyoniin^.  with  capttalizatioa  $1,000,000,  share 
$1  fmr.  I-Andi*,  5  rlaims,  area  lJ)0  ak-res,  in  tiie  Douglas  Creek  division  o 
the  Elncampcnent  dwtrirt,  showing  a  fc^ure  vein  in  granite,  20^  wide  at  depth 
and  componefi  of  thire  distinct  layers,  first  l>eing  porph\Titic,  with  widtl 
of  (y  to  7'  and  rarr>-ing  about  1.5'^  ct>pper  and  $7  gold  per  ton,  with  9om< 
covellite  aiiiiAying  60^r  copper  and  $3)  gold  per  ton;  second  layer  of  6'  tc 
7',  of  jaflpelife  and  diorite.  carries  decomposed  iron  ore  a.sc<aying  $20  to  $15C 
gold  per  ton;  the  third  layer  Is  brecciated,  carn^-ing  oxide,  carbonate  and 
j^ulphide  oreM  of  copper,  with  quartj  gangue.  Has  a  3-compartment  main 
shaft,  irXK  deep,  planned  to  !«  sunk  to  l.OOO',  also  other  shafts  of  50*,  60* 
and  IfiO'.  Has  a  HW-h.  p.  steam  equipment,  with  Xorwalk  air  compressor, 
power  drills  and  necessarj'  mine  l>uildings.  Property  regarded  as  promising. 
AMERICAN  COPPER  MIHIlfG  CO.  NEW  JERSEY. 

Office:  2f)  Hroad  St.,  New  York.  Mine  oHice:  Somer\'illc,  Somerset 
(!o.,  N.  J.  Organized  1885,  under  laws  of  New  York,  with  capitalization 
$.'j(K),(KK),  shares  $1  par.  Josiah  C.  ReifT,  president;  W.  S.  Chapman,  secits 
tary;  Josiah  Bond,  general  manager;  John  T.  Downey,  mine  superintendent. 
I^ands,  mining  riglits  to  al>out  1,000  acres  and  a  50-acre  millsite  ow^ed  in 
fee.  Ore  occurs  as  blanket  veins  between  trap  and  shale,  these  having  an 
average  thickneas  of  2'  and  being  traceable  nearly  4  miles,  carr>-ing  an  esti- 
mnt(Hl  niininium  avemgc  of  2%  to  2.5%  copper,  with  small  gold  and  silvei 
values.  Native  copper  occurs  at  depth,  with  various  oxides  and  carbonates 
above,  in  a  gangue  of  altered  shale.  Mine  is  opened  by  3  inclines  of  155', 
•150'  and  1,3(M)',  also  a  5(K)'  cn)sscut  drainage  tunnel.  Has  steam  power, 
with  liO-h.  p.  hoist,  5-(lrill  Hand  air-compressor  and  drills,  tramway  and 
niH'e.H.Mary  mine  buildings.  The  concentrator  is  of  wood  and  stone,  with 
daily  cupncity  of  50  tons,  having  2  rolls,  screens,  crushers  and  2  Wilfley  tables. 
Pnulurt.  >>hcn  mine  is  ojM»nit(Hl.  is  turned  out  as  concentrates,  shipped  to 
MUicltcrs  on  New  York  harbor.  Company  plans  continuing  development 
work  in  the  Chinmcy  K(H'k  tunnel. 
AMKRICAN  COPPER  MINING  CO. 

(MUre     I   (amiKUi    1<K1k..    lVtn»it    Mich.     John   Baker,    president  and 
KviuMid  manapT.     l.iHatii>n  i»f  prv>jHTty.   if  any.  unknown. 
AMKRK  AN  COPPKR  MINING  CO. 

\  'sindr     nMuvtii.  lorinor  otfuc  at    U)  Wall  St.,  New  York. 
AMhRK  AN  COPPKR  MINING  &  EXTRACTION  CO.  COLORADO. 

OiVuv    NJ>^  l\juual»lc  HM>j..  IVnver.  l\Uo.     Owns  the  Gardiner  cop{ler 
U\>v  hiujc  atul  pj\vipuain\c  pr\vv»,   whicli  i^  in  :>Uii'essfid  commercial  use 
it  «lio   iVinvr  plaui  v»l   I  lie  Tmoji  V>tx^  K\t  ruction  vt  Ueduction  Co. 
AMKRU  AN  WPPKR  MINING  A  SMELTING  CO.  NBW  MEXICO. 

J    K    Ken  vV  V\»  .    sVv  II  lij^vulw  i\.  \c\^   \«»rk.  " ti>i-al  agents "  of  com- 
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i^'^d  and  left  no  nddnp-<s  behiriil.     Property  was  advertised  as  a 
f  dev<*lope«l  inine^  shippiniE  ore  to  smelters,  I»ut  was  tiot  found  in  New  Mexico. 
AMERICAN  GOLD  MINING  CO.  COLORADO. 

Office:  304-411  Olive  St.,  St.  Louis.  Mo.     Mine  office:  Ouray,  Ouray 

Co,,  Colo.     Employs  40  men.     W.  C.  Wrinberg,  president  and  geneml  mana- 

pir;  Ernest  P.  Olahausen,  serreUry  and  tivasurer;  V.  A*  Laugh lin,  guper- 

tutemient ;  Ed.  Wall,  mine  superintendent,     t  kjianized  1SS9,  under  laws  of 

^  txjlonulo,  with  capiLilization  $3,<i00,<XMK  shuren  $iu  par.     Has  paid  dividends 

l20,iJ(>0.     T^Tiitd-s,  13  patented  clairtLs,  an>:i  2(K1  arre«,  includiii(a;  th^  Amer- 

i  Nettie  and  West  View  mines,  aL«»o  5<>-ai'rc  miLbitt\  in  the  Ouray  district. 

Country  rocks  areg^nmite,  shale  and  quarlzile.     Produces  oxide  and  nulphide 

Ottss  averaging  2^},  copper,  \%  lead.  20  oz.  silver  and  20  cent;^    gold  per  ton. 

'*a*  70,000'  of  underground  openings,  with  lOO^fMX*  tonB  of  ore  hloeked  out 

«or  sloping,  and  2^K),0t>0  tons  in  sight.     Hus  sleani^  electric  and  water  power, 

*"th  Ij^stamp  fnill  iind  concent riitor,  shippuig  concentrates  to  the  Pueblo 

AteRlCAN  GOLD  MINING  COMPANY  NEW  MEXICO, 

OF  NEW  BiEXICO. 

Oflice:  311  Toronia  Bldg,,  Chicago,  Ilh  Mine  office:  Nogal,  Lincoln 
^-»  N'.  M*  J,  M-  Hict%  manager;  M.  D.  Gaylord,  superintendent.  Operates 
*"^^  Aiiierican,  Helen,  Old  .\lje  and  other  mines,  producing  gold,  silver,  lead 
^^  copper,  btler  as  a  by-product.  Has  .nteain  and  elertric  power,  with 
•  "SCMainp  mill  und  ."SO-ton  cyanide  plant,  and  employs  nbout  W\  mein 
^*SRICAN  GOLD  &  COPPER  CO.  ARIZONA. 

Offii'c:  401  Henne  Bldg.,  Los  Angeles,  Cal.  Mine  office:  Morristown, 
***ricnji!i  Co.,  An?,.  A.  B.  Hall,  siipcrint*;ndeiit ;  J,  J*  Hawkins,  attorney, 
^piurutation  $L(K10,000,  shares  $1  par  Lands,  about  100  acnjs,  influding 
^'lUhugl,  Lc*e.  Joe  Wheeler  and  Eddy  minci^.  Has  auriferous  and  argenli- 
'*^Ms  ropper  ore,  with  steam  power  and  ti  KMtamp  mill. 
^*ERICAN  GOLD  &  COPPER  MINING  CO.  WYOMING. 

Office:  1431-70  DmiHM.ra  St..  Chicago.  Ill,     Mine  offue:  Jelm,  .Ubany 
i  ^*v,  Wyo.     Albert   L.  Stone,  preitident ;  J.  i\  Es^itk,  s<^*rt^tary;   Prank  T. 
^'ymx,    ceneral     Huperintenilent.     t^apitaliz.'ition     $.0,(»OO,(MK».     Land.s,     14 
J^'^niin.t^  \^(.\^  t,y  location. 

["^^tERICAN  MINES  DEVELOPMENT  CO.,  LTD. 

OfTire:  o*H>  OtM'idH  Hlilg.,  Miinii"a]iolis,  Minn.     U.  E.  Bailey,  president; 
,  •^^  T.  Manning,  secretarv,  trc»a.surer  and  manager.     Claims  to  own  and  to 
^   de^vloping  copper,  gold,  zinc,  lead  and  oil  properties,  but  furnisfies  no 
culars  Of*  to  l<K'atioii  of  same. 

ICAN  MINING  CO.  IDAHO. 

Mine  oflBce:    WeLser,    Waj»hington   ('o,,   Idaho. 
^^RICAN  MINING,  MILLING  &  UNITED  STATES  A  MEXICO. 

SMELTING  CO. 

Ofhit*:  SO  Widl  8t.,  Now  York,  31.'»  Conuiienial  Bldg.,  fc^L  Louis,  Mo. 
**M  h),  (k>lcnnin  St.,  Londtni,  K.  C,  Kug,     Jas.  Heid,  prer^ident  joul  trca.'^ 


THE  COPPER  HANDBOOK. 


awsoH 
d  ham 

shanf 


iirer;  W.  Matthews,  general  manager;  C.  Mwards,  consiilting  engineer;  H. 
Held,  secretary'.     Organi^sed,  May,   !896,  with  capitalizatioit    Sl,50r»,0<X),  in 
150,000  shareH  7^%  cunmlative  prefi'rence  ,stock  of   %5,  and    750,000  or- 
dinary $1  sharej*.     Di\id*!tid>  of  15%  per  month  were  paid  on  the   ordk 
shart«  IWi  and  HMia,   and  on  Jan.  15,  11)04,  and  for  1903  the  guarant 
dividend  of  7^^^,  and  a  honns  of  2l.}^'c   were  paid  on  the  preferred  stock 
('onipany  Uim  iicNcr  niade  a  d*'f«nlt  in  dividpiids  during  its  existence, 
reoerve  fund  at  close  of  1903  wat*  $2;iSH,:i9t).25,  and  net  profit  to  June 
1903  was  $5,068,704.39.     The  company's  holdings  hielnde  36  different  miae 
of  copper,  gold  and  silver*  wilh  sundry  rUKtom  smelters,  mills,  et<»,,  in  . 
Arizona,  California,  Colorado  and  Mexico,     Tin.*  company  appears  to  be 
(Xc-eptionally  suivr>,'^t'!il  mining  ♦-nteipriMf,  roiiductrd  uhing  sound  lines. 
AMERICAN  SMELTING  &  REPINING  CO.    NORTH  &.  SOUTH  AMERICA*^ 

Office:  71  Broad vvay.  New  York,     t  Jrgranii^ed  AprU  4,  1899  under  laws  c^ 
New  Jersey*     Present  lapitalizalion  L«  $1(M),(XH»,<KX),  half  common  and 
7%   cumulative  prefert*nce  sharen.     A  dividend  of  5%  on  eofumou  sh 
was  paid  in  Det^emljer,  ltK)3,     For  fiscal  year  ending  April  30,  19QZ,  company" 
»ihowed  net  earnings  of  $7,57(>jsri,  an  increase  of  $2,715,167,  leaving  a  cash 
HUfpluH  of  $2;33« ,  1 54 ,  wit  1 1  an^scts  rtf  $  I Ofl,425;2S6 .14,     E,  W.  Xa.nh,  president 
Danl.    Guggenheim,    chairman  e\ecnti\e   committee ;   Barton   Sewell,    vie 
president;  Isaac  GtiggPidieim,  trcHsurer;  \,  Snht,  assbtaiit  treasurer;  Exi? 
Brush,  8t*cretarv;  W.  E,  Morriss,  a,'*^i8tant  HtH-retary:  AuguHl  Raht,  niechan 
cal  engineer. 

On  May  1,  I9t)3,  the  company  had  plantn  with  an  annual  capacity  fo 
smelting  3,72lK0(>n  lon?^  of  ore,  and  refining  plants  capable  of  liandling  340,fKK> 
tons  of  pig  lead  and  36^cino  tons  of  hlbiler  ropj^r  yearly 

The  company  o\vti.s  the  following  smelters:  Gennania  Lead  Works  i 
Hanauer  Smelting  Works  i*^alt  Lake  City,  l*!ah"  a  copi>cr  smelter  at  Murray  J 
miles  from  Salt  Lake  City,  IL  D.  HbtxiLf^,  f*n|M'n!itcndeut,  new  and  nioder 
througiiout,  with  2.(M>(J  !oil>*  daily  c*apfi<ity,  having  steam  and  elei^tric  powe 
and  employing  nearly  1 ,0l>0  men ;  Cnited  Statc-s  smelters,  at  Helena  and  Gr 
Falls,  MonL;  National  Smelting  Co.,  Chicago;  Omaha  smelter,  at  Otnalu 
Neh. ; Grant  and  Globe  smellers.  Denver,  O^lo, .  Franklin  Guiterman,  maiu 
H-  H.  Alexander  afid  C.  H.  Livingstone,  auperintendentfi;  Pueblo  Smelting^' 
Refining  Co.,  imluding  the  Eders  plant,  Geo.  A.  Harsh,  supeiinttmdent,  th 
Philadelphia  planL  S.  i\  Hazelton.  superintendent,  and  the  Pueblo  ptan£ 
W.  H.  Howard,  >njM*rinfctidcnt.  all  at  Pueblo. Colo.;  San  Juan  sinelter,  Dur 
go,  Colo.;  Hi-Metal  lie  ?^mclter,  Leadville,  Coh*. .  Penns^-lvania  lead  smelten 
Salt  Lake  City,  rtah.  and  Pit  ts^hurg.  Pa ;  Chicago  and  Aurora  smellers,  Chica 
and  Aurora,  111.,  and  LcadviLIe  Colo.:  Kansiis  City  smelters,  Kaniuis  Cit| 
Mo.;  El  Pa-^o  smeher>,  F,  C.  Eivrle,  .suj^erin  ten  dent,  El  Paso,  Texas :  Gugged 
heim  smelters,  Puelilo,  Colo.,  Monterey  and  Agua.*icalientes,  Mexteo,  lalt 
having  2  new  30Q-ton  convertible  furnace*  building  at  close  of  1903,  for 
interchangeably  on  lead  and  copper  ores;  Guggenlieim  Refiner3\  Perth 
Aml>oy,  N-  Jf:  El  Carmen  smelters.  El  Cannen,  and  Sierra  Mojada.  ChUiua- 
hua,  Mex;  Velardefta  «melter,  VeUrdefia,    Durango,    Mesc;   Playa 
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''^ter,  leased  from  Compania  Minera  Huanchaca,  Willard  S.  Morse,  general 
''^^^JMger,  at  Antofagasta,  Chili.  The  company  is  interested  extensively  in 
*|exican  mines  of  lead,  silver  and  copper,  operated  to  feed  its  smelters, 
•'"is  is  much  the  largest  smelting  corporation  in  the  world,  and  is  man- 
*S«d  with  signal  ability. 

^^CERICAN  ZINC  EXTEUlCnON  CO.  ARIZONA. 

Mine  office:  Tucson,  Pima  Co.,  Ariz.     Lands  include   the  San  Xavier 

''^ne,  with  ores  of  silver,  lead  and  copper.     Has  steam  power. 

A^tPARO  MINING  CO.  MEXICO. 

Office:  Philadelphia,  Pa.     Mine  office:  Etzatlan,  Jalisco,  Mex.     H.  E. 

^^illiams,  manager.     Property  is  El  Cusco  mines,  said  to  have  a  small  pocket 

^^  xich  ore  carrying  gold,  silver,  lead  and  copper. 

A^IT  a  MINE.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  John  Owen,  owner; 
^^o.  ROey,  superintendent.  Ores  carry  gold,  silver  lead  and  copper.  Has 
rt:«am  power. 

^^^CTGDALOm  MINE.  mCHIGAN. 

Office :  care  of  J.  F.  Carey,  Escanaba,  Mich.  Lauds,  2,240  acres,  in  Kewee- 
'*^'W  county,  Michigan.  Has  6  shafts  and  7  levels,  and  has  produced  770 
tons,  180  lbs.  of  refined  copper.     Idle  since  1871. 

AITACONDA  MINE.  NEW  MEXICO. 

Mine  office:  San  Pedro,  Santa  Fe  Co.,  -\.  .M.     Camitliers  &  Field,  owners 
*■*<!  managers.     Ores  carry  gold,  silver,  lead,  copper  and  zinc.     Has  steam 
po'^rer  aud  a  small  smelter. 
^HACGNDA  CONSOLIDATED  COPPER  IHNES  AND  SliELTING  WORKS. 

Sold  to  Murrin  Copper  Mines,  Ltd. 
^I^ACONDA  COPPER  MINING  CO.  MONTANA. 

Office:  52  Broadway,  New -York.     Mine  office:  Hut  to,  Silver  Bow  Co.. 
*^Jttt.    Is  the  largest  copper  producer  of  the  world,  employing  about  5,000 
'^^^n,  under  nonnal  circumstances.     Organized  June  18,   1895,  under  laws 
of  Montana,  with  capitalization  $30,000,000,  shares  S25  par.     Wm.  Scallon. 
P*^8idcnt;  Henry  H.  Rogers,  vice-president;  Wm.  G.  Rockefeller,  treasurer; 
"•  H.  Dudley,  secretary;  F.  P.  Addicks,  assistant  secretar>';  John  Gillies, 
**Perintendent;  D.  W.  Brunton,  coasulting  engineer;  Geo.  D.  Case,  smelter 
'^perintendent;  C.  H.  Repath,  chief  constructing  engineer;  R.  G.  Collins, 
"'distant  constructing  engineer.     Directors  are  W.  L.  Bull,  A.  C.  Burrage. 
^-  H.  Rogers,  Wm.  Rockefeller,  W.  G.  Rockefeller,  E.  C.  Bogert  and  Wni. 
•''^CAllon.    Transfer  agent.  National  City  Bank,  of  New  York.     Annual  meet- 
w^  is  in  May.     Stock  is  listed  on  New  York,  Boston  and  London  stock  ex- 
changes.   Dividend  coupons  are  payable  in  England  by  the  London  Joint 
•Stock  Bank,  Ltd.,  Princes  St.,  E.  C,  with  warrants  to  bearer  issued  in  de- 
Aominations  of  5,  20  and  50  shares. 

Operations  for  the  three  preceding  fiscal  years  ending  June  1  are  com- 
pared as  follows  r 
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IIHH.  HM>L\  1903. 

Gross  yield  per  ton   .  .  >  M;j(l      $  \<\.m      %  m.i 

Cost  of  mining  per  lot*.  ...  'VM  3.80  3.4 

Total  mining  oo8t. . ,  , 5,UG!J,071.1M}        3,742,312.00         4,862,4204 

Cost  transportation  per  ton, .  .15  .15 

Total  cost  of  transportation. .         101,534.00  147,743.00  208,92S.] 

Cost  of  reduction  \^t  ton ,  , . .  4.14  3.32  3,3 

Total  €0«t  reduction.. ..  ,     5/288,720,00         3;207,182.00        4,718,155.] 

Paid  for  labor 5,572,302JX)         3,SiXJ,789.00         5,209,0<J5.a 

Paid  forniadiinery 4,7N5,39H.0(J         3,148  J05.00         4,311,570.1 

Cost  of  niurketing 2,tK>7.4 15.(K)         2,052.  ia5.0()         3,2a7,151.' 

Gross  proccc*ds 18,128,558.00       10,498,053.00       14,507,852.1| 

ll&capitulatioa: 

Cost  of  mining 5,(HiOJ}7 1  .(H)         3,742,312.00         4,862,420.1 

Freight  on  ore 101.534.(M)  147,743.00  208,025.1 

Costof  reduetioii,  .     5,2RHJ20.00         3.2*37,182.00         4,718,155.1 

Selling  and  nmrkiHnig.    ,  ,  ,  2,(K)7,  li'i.OO         2,0.52,105.00         3,207,151, 

Total  expenditures I2,r>.^  J  KMIO         1»;200,3  J2.00       12,91»6,t>52.! 

Net  proceeds _ 5,571, 8 IHiK)         1,289,611.00         1,<>01,199.3| 

Tons  of  ore  treatt^d .  1  ;276,S90  084,058  1  ,.302,83 

EarningM  for  the  year  ending  June  1,  10tJ3,  were  about  $1,25  per  slian 
from  whifb  senii-annua!  dividend?^  of  .50  cents  per  .share  were  paid  in  Nov< 
ber,  1902,  and  May,  l9fK3. 

The  mine  was  opened  in  1880,  hy  J.  B.  Hoggin,  Marcus  Daly  and  Senalw 
Hearst,  for  silver.     At  a  drptli  of  aljout  150'  the  sil\er  value.**  decn?a^edj 
being  n-plared  l>y  higli-^ntde  cop^x-r  urv^,  priaripiiOy  elmkoeite  and  hornit^ 
The  company'?^  mineN  ut    ttuUe   imhide  the  Atixuunda,   Never  S\Npat, 
Lawrence,    High   One,   Grt'en    .Mtninlain,   Muutitain   CuiLsohdatiHl,    BeU  am 
Diamond,  which  are  regularly  operated,  alMi  the  Modoc,  Wake-iip*Jini  and 
other  idle  niinen,  including  ii  nnml»or  of  mining  claims  of  more  or  less  prc^l 
spcctive  value,  while  nnH<;*ellaneous  landed  holdings  uiclude  stmdry  timbe 
lands  and  coal  mine^.     The  country  rofk^  known  a«  the  Butte  granite, 
basic,  with  an  intrusive  acid  rock  known  as  the  Bluebird  granite,  and  a  quarts 
porpliyiy  for  the  third  rock  of  the  series   in  age,  the  entire  mass  being  shat 
tered  !iy  fissures  carrj'tng  argentifenni-s  and  aurifennts  ropp<.T  ores,     Th 
ores  are  mainly  sulphide,  largely  chalcoeite  and  boniite  witlj  some  ehalcc 
pyrite,  and  a  eonsiiderable  amount  .of  enargite,  the  ores  having  a  gangue  i 
quartzile  and  decomposed  country   rock.     The  oxide  and  cartKJuate  or 
usuaOy  found  near  surfiicc  in  copper  rniites  are  not  frequent  in  the  Buiti 
district,  the  granitic  countr\'  rock  being   unfavorable  to  their  formation,* 
Like  the  veins  of  all  other  known  njining  fiehls,  the  Butte  on^s  grow  leaner 
with  deptli,  liut  tlie  Inwest  openings  show  ore  IxKJies  of  great  persistence 
and  strength,  carrying  enorniou?5  rinantitie^  of  disseminated  or&s  runmiig 
3%  to  6%  iri  cr»pp*'r.     .Sufhcienl  medium  and  low-grade  on*  is  developed 
to  enable  the  Anaionda  b>  prorUice  7.=>,i¥lfl,000  to  1  ort.OQO.OOn  toiiK  of  rpfinod 
copper  annually  ft»r  man)-  year^  to  come,     A  coiiiiideralde  number  of  stopcs 
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of  high-itrado  f»rc  remfiin  iintotirh<sl.  Kui  tbpsr*  aro  not  in  suflieicnt  tiumUer 

[  to  grenUy  raise  the  HVoran<*  |>erveiitiiKr  i»f  {\w  »»n\*^  n^iiminitig  urirninfMl,     t)rt»» 

jeindted  sjivt*  iiu  iivcnigo  feturn  of  about  05  lbs.  of  i-oppcr  per  short  ton, 

or  3.25%  copper,  with  3  ox,  silver  ami  nverage  values  of  f  L75  to  i2  gold 

jjuid  silver  per  ton. 

Of  the?  Afuu'ondu  rompauy*s  mines,  the  Anaconda  proper  ernplrjyjj  600 

I  t-o  800  men,  hriviu|j:  a  3-coriipartnient  1,80{K  main  nliaft,  tiiuliered  u  itli  10x10* 

'  sffUAre  sets,  with  griod  vent ilal ion  and  fiJ>oi»t  30  exits,  having  uiKlerground 

1  eonnectiona  v^ith  the  Never  Sweaf,  J3ell  jmuI  St.  Luwrence  mines.     Eight-toD 

[  ttki|>?i  utf^  swiuJK  under  doul)Uvd<Hlc  ea^jf»s  worked  in  rnnaterbjilatice.     The 

I  Ne%*er  Swriit  has  a  2,200'  main  j^haft,  with  au  K,nO0-h.  p,  lioist,  and  eruploy» 

^ftbont   5<l0  nten.     The  St,   Lawretiee  ha^^j  t\  2,000'  lhriHM<inipartineiit  iiiain 

I,  with  22  exits,  emtjloyinc  about  7tK>  men,  normally,     Thj.s  mine  has 

\  on  fire  *»inee  \HW.     The  fire  is  in  an  extensi\'e  area  above  the  300'  level, 

I  and  is  constantly  fought.     To  prevent  or  retard  itn  spreading,  solid  inaf*onr%'' 

bulkheads  are  hnilt  to  ent  off  its  progrfts8»     A  complete  fire  fighting  brigade 

is  kept  conatanily  on  diitv,  working  regular  S-hour  shift-s.     The  mine  water 

carries  9  to  13  lbs,  copper  per  ton,  and  part  of  the  eopper  contetit^s  are  pre- 

I'ipitated  underground  on  s*orap-iron  in  concrete  sump*?,  and  the  wuter  again 

leaefiPfi  on  surface,  vvlneli  it  r€?ache^  carrying  2  to  4  \b»,  only  of  copper  per 

UiiL     The  liigh  Ovo  mine  emphiys  2tKl  to  3tW)  men,  and  ha>i  a  2,'Mky  threo 

rt»mpartrneut  main  shaft,  the  deepest  in  the  camp.     This  shaft  unwaters 

fiearty   all    of    the    Anaconda    mines,    having    7    |K>werful    pumpa,    3    on 

Wm  l^OOO*  level,  2  on  the  1,600'  level  and  2  on  the  2.3lMy  ic\el,  the  water 

(firtced  from  this  shaft  going  to  a  big  precipitating  plant  in  the  gulch  back 

<rf  MeaderviUp.     The  pumping  capacity  f»f  tlie  plant  is  equal  to  raising  4,000 

JDiUon^  of  water  |)er  minute,  fnirn  a  dep(  li  nf  one  half  mile.     The  main  shaft 

lif  l!i(^  [liaiuond  i**  filH>ut  2,tKKr  deep,  and  employ.s  abcjut  'Mit\  men,  normally. 

Tht  Mountain  Consolidatetl  ha^  a  2.]tHJ^  main  shaft  and  employs  150  to  300 

iiicn.    The  Cirf.^n  Mountain  has  a  2/200'  three-t'om  part  merit  shaft  and  em- 

» about  '200  men.     The  lif*ll  has  an  l,>itKI'  main  f^haft  and  ernployr?  3(X) 

>500  n»en  when  fully  working.     The  Buffalo  employs  a  small  force  only. 

^»e  Modoc,  not  working,  has  millions  of  tons  of  low-grade  ore^  running  1% 

*^  ^'5%  in  copper,  which  cannot  be  worked  profitably  under  present  eon- 

^*^'Wi8.    But  little  Kinking  has  lieen  done  in  tlie  deeper  niinen  of  the  Ana- 

^^«i*i  for  several  years  past. 

Wec'tric  powder  is  used  extensively.  The  generating  plant  is  at  Canyon 
11  miles  distant,  and  the  current  is  wired  to  the  mine  with  a  primar}' 
'»r  50,000,  reduced  to  2,000  volts  at  the  traut^former  titation.  just 
'■^'■'kfie  of  Butte,  power  lieing  distributed  to  the  various  slmfts  and  build- 
"'?^  fmm  a  main  ptation  at  the  Never  Sweat.  The  principal  dynamo  is  of 
'  -^  p.,  and  drives  a  large  duplex  air-compressor.  A  three-phase  dynamo, 
Qfivfrt  by  the  Canyon  City  current  fumbihes  the  motive  power  for  a  direct- 
^^nt  generator  that  replace<l  an  extensive  underground  haulage  plant 
*''tuat*d  by  compres«cd  air.  Many  elef^trie  lights  are  alao  utsed  underground, 
^H  employed  \vheruver  possible.     A  large  number  of  minor  motors  at 
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the  various  buildings  of  the  surface  plant  are  driven  electrically,  using  a 
440- volt  current. 

Although  title  to  the  reduction  plant  stands  in  the  name  of  the  Washoe 
Copper  Co.,  it  Is  described  at  considerable  length  in  this  article  on  the  Ana- 
conda, because  it  treats  mainly  Anaconda  ores  and  is  commonly  known  as 
the  Anaconda  smelter.  This  monstrous  plant,  which  has  no  peer  in  the 
world,  occupies  a  site  of  300  acres  on  Washoe  Heights,  in  the  outskirts  of 
the  city  of  Anaconda,  35  miles  by  rail  from  the  mines,  and  was  planned  by 
Frank  Klepetko,  and  built  and  equipped  with  the  able  assistance  of  Messrs. 
Repath,  Collins,  Gulberg,  and  the  late  Wm.  F.  Evans.  The  plant  began 
o])erations  in  January.  1902,  and  has  a  maximum  capacity  of  about  6,000 
tons  daily. 

The  monstrous  size  of  this  reduction  plant  is  shown  by  the  material 
required  in  its  construction,  this  including  20,000  tons  of  structural  steel, 
50,000  cubic  yards  of  masonry,  25,000,000  feet  of  lumber  and  1,000  carioads 
of  brick,  and  requiring  300,000  cubic  yards  of  cxcax'ation. 

The  concentrator  covers  7  acres  and  is  built  on  stone  foundations,  in 
two  parts,  each  255x355',  connected  by  a  power-house  between.  Each  "part 
contains  4  complete  sections,  and  a  description  of  one  section  gives  a  de* 
scription  of  the  entire  concentrating  plant,  when  multiplied  by  eight.  Each 
section  has  one  24x24^  Blake  crusher,  reducing  ore  to  S''  size,  thb  passing 
over  two  sets  of  trommels  for  sizing,  oversize  material  going  through  twc^ 
5x15*  crushers,  which  reduce  it  to  IJ^*'  size.  Two  belt  elevators  take  thff* 
material  on  the  main  sizing-floor  to  a  series  of  trommels  for  coarse-sisiDg^ 
oversize  going  to  coarse  jigs,  which  produce  coarse  concentrates  for  the  blast- 
furnaces. The  waste  from  the  coarse  jigs  goes  to.  two  sets  of  15x40*  rolls 
for  crushing,  and  is  thence  elevated  and  rejigged.  In  the  jigging  depart- 
ment all  undersize  material  from  the  crushers  is  treated  automatically.  Each 
jigging  section  has  3G  double  Evans  jigs,  set  in  three  double  rows,  with  Evbdb 
hydraulic  chussifiers,  making  three  sizes  of  concentrates,  which  go  to  the 
storage  bins,  while  the  middlings  go  to  the  middlings  department,  niiich 
has  two  sets  of  15x40'  rolls,  crushing  material  to  about  1}^''  size,  which  goes 
by  belt  elevators  to  4  sets  of  trommels,  from  which  the  undersize  goes  auto- 
matically to  4  hydraulic  classifiers  which  feed  18  double  Evans  jigs,  set  in 
a  triple  row.  The  process  is  the  same  as  in  the  jigging  department  and  the 
concentrates  from  the  middling  department  are  mixed  with  the  concentrates 
from  the  jigging  department  and  go  thence  to  storage  bins.  The  middlings 
are  collected  in  launders  and  taken  by  elevators  to  the  regrinding  depart- 
ment, which  has  four  5'  Himtington  mills,  18  double  Evans  jigs  and  4  hy- 
draulic classifiers.  Tlie  Huntington  mills  are  fed  from  V-shaped  tanks,  the 
ground  material  passing  through  IJ^'  screens  to  hydraulic  classifiers,  thence 
to  the  jigs,  l)oth  concentrates  and  tailings  being  carried  by  water  in  launders 
and  elevators.  The  slimes  department  has  35  Wilfley  tables,  fed  from  the 
bottom  of  V-shaped  tanks,  concentrates  going  to  storage  bins,  24x650^  and 
7(y  high,  in  two  sets  of  upper  and  lower  bins.  The  Anaconda's  concentrating 
ore  carries  an  average  of  4%  copper.  I  oz.  to  6  oz.  sih'er  and  0.01  oa.  to  0.02 
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oz.  gold,  16%  iron  oxide,  17%  sulphur  and  55%  silica.     Tlie  tailings  carry 
an  average  of  0.8%  copper  aud  90%  silica. 

The  sampling  mills,  42x60^  and  5  stories  high,  are  of  brick  and  wood, 
in  2  double  sections  with  a  daily  capacity  of  600  tons  each,  equipped  witli 
Brunton  samplers  givuig  a  final  sampling  of  3.2  pounds  from  each  short  ton 
of  ore. 

The  roasting  department  is  of  steel,  on  stone  foundations,  98x320^,  with 
a  height  of  50^  from  ground  floor  to  calcining  floor.     This  building  contains^ 
48  McDougal  calcining  furnaces,  each  28'  high  and  with  6  roasting  hearths 
and  3  platforms,  hopper-cars  delivering  concentrates  to  lioppers  with  auto- 
matic feeds,  each  roaster  having  a  daily  capacity  of  about  40  ton^s.     No 
coke  is  required  except  for  the  prelimuiacy  heating,  the  sulphur  furnishing 
all  fuel  required  after  the  charge  is  thoroughly  ignited.     Each  furnace  has 
an  automatic  discharge  into  two  storage  hoppers,  these  keeping  the  calcined 
ores  hot  until  taken  out  to  reverberatory  fiu*naces.     The  building  lias  sheet 
iron  flues  that  take  the  fumes  into  a  dust-chamber  40x300^  and  40^  high, 
tlus  having  concrete  inner  waUs  and  a  floor  of  steel  hoppers. 

The  smelter  formerly  discharged  into  the  air  about  2  tons  of  arsenic 
and  scores  of  tons  of  sulphur  daily,  causing  enormous  damage  to  the  ranchers 
in  the  Deer  Lodge  valley.  The  Anaconda  company  paid  damages  exceeding 
1150,000  in  settling  130  casoH,  and  to  obviate  depopulating  this  fertile  valley 
erected  a  new  flue  and  r.inokcstack  in  1903.  This  stack  is  300^  high,  with 
an  inside  diameter  of  33'  :^  at  the  bottom  and  30^  at  the  top,  built  of  3,000,000 
l>nck,  and  4'  6^  thick  :it  the  bottom.  Connecting  the  smelter  and  >stack 
«  aflue  eO'  wide  and  3G'  high,  2,170'  in  length,  and  5,500'  long  with  connec- 
*K)ns,  under  which  is  a  tunnel  7'  high  and  55'  wide. 

The  power-house  of  the  concentrator  plant,  136x150',  standing  between 
*^  connecting  the  two  halves  of  the  concentrator  building;  proper,  is  of 
8^,  with  brick  walls,  having  three  15-ton  traveling  cranes  of  44'  span  and 
t  contains  a  1,500-h.  p.  Allis-Ohalmers  engine  and  two  triple  expansion  2,00<) 
^  p.  Nordberg  engines,  the  latter  using  rope  transmission.  The  boiler-room 
^Uhs  ten  300-h.  p.  Stirling  water-tube  boilers.  The  electric  machinery 
^nsists  of  two  700-kilowatt  2-phase  Westinghouse  generators,  one  500 
•jj^watt  generator  and  three  125-arc-light  generators,  the  latter  furnishing 
"8^t  for  the  city  of  Anaconda  as  well  as  for  tlie  plant. 

The  reverberatory  furnace  building  is  of  steel,  184x518',  and  contains 
^^  furnaces,  each  24x54',  set  in  two  rows.  Each  furnace,  of  120  toas  daily 
^I*city,  has  five  charging-hoppers  and  one  coal-hopper,  fed  from  hopper- 
^»  the  feeding  of  both  fuel  and  calcined  ore  being  strictly  automat ir.  Tli<» 
^tte  is  drawn  off  into  20-ton  ladle  cars  and  taken  to  the  converter.  Tin- 
^  is  skimmed  into  boxes  overflowing  into  running  water,  and  the  granu- 
**ted  slug  ig  washed  through  launders  to  the  slag-dump.  P'uraes  from  tli(' 
'^'^ttberatories  arc  taken  through  underground  flues,  one  for  each  row  of 
'iniaces,  to  the  main  flue. 

The  blast  furnace  department  is  a  3-8tory  steel  building,  82x200',  the 
^  floor  carrying  the  railroad  tracks,  while  the  second  story  is  the  main 
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operating  floor,  and  the  third  w  the  chan^ui;;  ri«>'.r.      Ihcre  are  five  fur 
cat-h  56x1  M)*  and  40'  high,  uitli  a  daily  capaciiy  of  4(M>  tons  eatOi.     Ciijwla 
are  made  of  <ai*f-m>n  plates,  bolted,  with  12  special  wat«r-jarket«  hung  froa 

steel  hcnniK,  e^rh  fiimace  having  32  jivc-inch  tuyeres.     The  charging  flot^j 

has  railrond  tracks  on  each  aide  of  tfic  furnaces,  Hide-dumpiiig  liopp«*r-rai 
being  liandled  liy  couiprensed-air  hx'oniotives.     The  rtiar^iiig  doors  of  tti 
furnace  extend  full  length,  and   att;  ofxMted  and  closed  Viy  foiupre^^H^d-MSj 
pistons,  and  all  charges  fed  autonmtically.     In  front  of  each  furtuue  is    . 
16'  settler,  receiving  a  contiauoy?^  flow  of  uiolleu  tnatte  mid  slag,  the  nuitt  i 
heing  drawn  from  the  lM>ttoni  into  2lMon  buUe  cars,  and  taken  t.hciioc  t< 
the  tonvcrteis.     Tlic  »btg  overflows  into  shiices  and  aflcr  i^ranuhttion  l»> 
water  Is  washed  to  the  slag  dutufis.     nvi»rhc*ati  she(*t-irc»n  flue^i  cum*  ot 
fumes  and  smoke  into  a  dust-cliamhfr  which  v»  an  exact  duplicat^^  f>f  that 
in  the  cah-iiiin^  departmenL     The  jirtHliK't  of  (he  lirst  fusion  is  a  14%  niaUCi 
and  the  slags  carry  an  average  of  0.2*;^   coppc-r  only. 

The  converter  building  is  I37xllli'.  of  si*'el,  with  two  ti()-ton  electrir 
traveling  cranes  of  tKf  span  eiu'h»  for  handling  converters  and  ladles,  aitd 
two  smaller  electric  traveling  cranes  for  the  con%*ertiiig  and  casting  ilcjxui- 
ments.     There    are    2   reverl>eraior\'  storage    furtiai-es    for    the    receipt  "f 
matte  from  blast  furnaces,  these  heltig  availahh^  for  smelting,   if  desirtHt, 
There  are  8  frtands  of  converters,  each  converter  being  8'  in  diameter  and 
13'  long,  witli  eighteen  1  y  tuyeres  and  l^all-closing  valves.     There  are  de- 
vices for  tilting   the   shells   in   stands,   and  crane^s  for  handling  thorn  whea 
out  of  stands.     The  converters  l>low  off  into  hoods  with  flues  leading  to  a 
d«st^chaml>cr  similar  to  those  already  described.     The  matte  is  blown  up 
to  low-grade  blister  copper,  and  poured  into   ladles   carried   by   cranes  Ui 
three  70^ton  casting-furnaces,  which  turn  out  anodes  assaying  about  ^7%. 
copper  and  80  o3S,  silver  jier  ton.     The  anotle  moulds  are  on  traveling  car* 
riages  actuated  by  hydraulic  power,  pigs  going  automatically  to  watcr-coolmg 
tanks,  while  the  slag  goej?  to  a  casiitig  machine  and  is  made  into  slag-brick. 
The   lining   department    has  a   full  outfit  of  machiner}',  largely  automatic, 
for  mixing  linings  for  the  converters,  and  these  linings  arc  tamped  into  pUee 
by  ingenious  machinery  especially  devised  for  the  purpcjse. 

The  power-house  of  the  smelting  depart  nient,  S0x5t)t)',  of  steel  and  brick, 
has  a  l5-lon  electric  traveling  crane  of  50(/  reach*  The  Ixjfler-hoiise  Haa 
eighteen  300-h.  p,  Stirling  boilers.  There  is  a  Nordberg  triple  expansion 
engine*  with  capacify  to  conipri^s.s  2n.(¥M>  cubic  feet  of  free  air  [X't  minuter 
to  a  pressure  of  13  ponntls  \n*f  M|iiart*  inch,  also  1  Nordberg  compound  engine* 
direct -connected  with  Conncr>*ville  lilowers  having  capacity  to  <'onipre^ 
30,00(1  cubic  feet  of  free  air  per  minute,  delivered  tn  the  liljisl  fviroiiees  at 
a  pressure  of  2  pounds  per  square  inch.  There  are  lUso  3  samllcr  ctimpp 
sors,  for  locomotives  and  air  lifts. 

The  brifiurtting  department  has  2  iniichines  of  100  Lon.s  daily  lapiu^ity 
eacli,  with  dryers  and  conveyers.  After  briquetting»  the  flue-dusl  goo*  to 
the  smeller  for  reduction.  Thn  blister  copjier  is  refined  electrolytieally, 
producing  electrolytic   copper  as.sriying  iMJ.5%  copix'r,  with  traces  only 
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arspujt  ;i;kJ  mriimom*.     Tin-  \\  »  Imk-  sim»in.»r,  nlM*ii  fully  oprmtinj,  cmployi 
nboul  im)  mvu. 

Tfie  A)ia<*onda  coujpany  njK^nile^  a  <'aal  mine  at  Bolt.  ('a-Sfmlr  rounty, 

MonUuu,  I    ^\  C.  Whyte,  HUi*cTi»ton<li'nt,  A\hit'li  i^nploys  nhout  ?^IM)  »n»Mi, 

Tfw' company  also  owns  a  rontrtilhng  iutereiif   in  tlti-   Butli%  Ajuit'onila  Jk 

I^fifir  fUjIio'id,  35  miles  in  length,  titid  oi>erato?*  n   -sawtni-ll  untl    other  •  x- 

tfwjvt' ffhU^rpn:?rs,  subsidiary  to  the  miniiiic  and  .^lueltiii^  of  *."opper,    Produc- 

tiwi of  rf-rmtd  copper  for  the  year  ending  June  1,  Uio:*,  w us  about  93,500,0(X» 

(xiiniK  proclmed  nl  a  cost  of  13.9  cvnia  per  fKiunil,  with  gold  and  silver 

valtjfH  fift,  or  ai  n  r*^t  of  I !  centii  per  priund,  deducting  p[old  iind  nihtT  vhIup?«, 

forUn^t^alctidar  year  1903  thr>  n»tne  nrnde  about  85,nf)(X000  ptmmj^of  onppor, 

tW dfv'nyj.^pcl  prridut'tion  lieing  due  to  about  throe  months*  idlories.^  enn.srd 

t>y  lilJlgatHin  iitit]  th*'  ru»i*p8sjty  of  hvjildin^  the  new  flue  and  Hniokej^trtek  at 

'I'P <indlf r.     The  Anaconda  ims  been  for  some  years  the  Largest  copper  pro- 

•liircrof  the  world,  rind  Is  also  the  fw^eond  largest  produerr  of  -«ih  er^  ineidcnt* 

ft^y  prfxiueing  more  gohl  than  any  hut  the  worhTs  greiitest  fs^iM  mine.s,  but 

f-^iemirte  is  deep  atirl  it-s  ores  are  of  low  ^mde,  the  profits  beiiijf  very  small  in 

'*Mp.\ri5(ui  with  tlje  prod urt ion. 

AJACOIfDA  MINING  CO.  MONTANA. 

Prwjeccf^or  of  the  Atiaeonda  Copper  Mining  Co.»  and  still  in  existence, 
AlfACONDA  PROPRIETARY  COPPER,  AUSTRALIA. 

GOLD  &  SILVER  MINE, 

Mine  oftire:C«ndobolin,  C'unMJrujham  Co,,  X.  S.  W.,  Auiitralia.  Capital- 
'^tbfi  £3.5.0fK),  shares  10*5,  par,  Opene<l  I.H,S5  and  wa-^  formerly  known 
w  the  Boone  We^.  Ore  traverses  rountry  nw'kH  of  ferruginous  slate  and 
''iwpiate<I  fongloinerate,  ef»pper  earbonat-ea  outcropping  sparingly  in  eon- 
flouj^nite.     Ha.^  a  small  smelter, 

ERSON  GROUP,  CALIFORNIA. 

In  Riverside  county,  Calilomia.     Anderson  tl-  Co,,  r»vvnprs.     A  group  (*{ 
Imnis,  with  vein  2'  to  0'  wide,  carrying  agentiferous  eopper  ore. 
ANDERSON  MINING  CO.  BRITISH  COLUMBIA. 

Mine  offire:  Allterni,  Vanrouver  Lshmd,  B.  C.     J   (',  \r^derson,  presideni, 
Haj!  steam  power  and   ItmitcMi   miriitig  dcvelopMKint. 

ANDES  COPPER  MINING  &  EXPLORATION  CO.,  LTD.  CHILE. 

<JMie*5s:   I,  Sun  Court,  CnnihilL  London,  IC.  i\,  Kug.     W.  B.  Brodriek, 
eluumuln;  F,  J.  S^arle,  secretary.     Capital,  nominal,  €1M>,(M»0;  iHsuedp  £3,3r)7. 
H«A  mining   land^   in  Tarapfua,   Ctnle. 
90CIEDAD  BENEFICIADORA  DE  MINERALES  ANDINA.  PERU. 

Mine  fitTi^e:  Ktnni-t>u/-Chirn,   Vault,   Pern.      llu>  fiilver-copper  ores. 
ANDREWS  GROUP.  ARIZONA. 

Mine  olTire:  Stoddard^  Yavapai  (.V».,  Ariz.     J.  J.  t'fmovan,  owner, 

ANDUEZA  MINE.  ARGENTINA. 

Mine  oflTice:  C*|iiWitOp  Rioja,  Argi^nlVna-     Is  a  Kmnll  producer  of  i»refi 

a\*eragin|j  5%  to  7*^,,  eoppc?r,  'M)  o/.  ^iher  anfl  2  o/.  trold  per  ton. 

ANGANG  COPPER  CO.  MEXICO. 

Min<>  oflice:  flu  ran  ganguco.  Zitiu-naro   Miihonejoi    Mexii"      SliH-k  insue 
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mippofnedly  owned  by  Arimex  Copper  Co.    Has  a  lariee  body  ol  medttim 
chulcopyrite.  with  a  liuiited  amount  of  di*vclopffient.  aiid  hii^  lieen  opein 
oil  a  very  ^tiuill  M*ale  for  ihe  pnM  two  ytar^. 
AJIGEL  MIiriNG  00.  ARIZQ 

Supposed  to  have  roppcr  claiiiL<»  in  th«  vieintty  of  Wickeiibunt,  ]| 
cop»  t'Ounly;   Arizcmn. 
AKGLO-AMERICAK  COPPER  MIlfllfG  COMPAKY  OKTAI 

OF  PARRY  SOUHD,  LTD,  j 

Office:  211  State  St.,  CUicago,  lU,  Mine  oflire:  Pmrry  Sound,  Otili| 
OrganUcd  1900,  under  lawj*  of  Ontario,  with  capitalisation  $-1,01)0,000,  »f| 
$1  par.  Isaac  Blm-k.  pres^idenr ;  Ja^^^b  \e\\Tiiini.  Jr.,  secretary-  and  treajif 
Lands  are  on  Wilcox  Lftland,  near  Parry  Sound,  showing  •■ein.^  carr>-ing  pop 
silver,  gold,  cobalt  and  zinc.  Company  etsttimatea  average  ore  values  at  J 
copper  and  10  oz.  gold  per  ton,  which  is  manifestly  improbable.  Hasi 
shaft,  l2o'  deep.  Mine  could  be  operated  open-cast  to  advantage.  O^ 
refractory  and  property  idle  at  lai*t  a*'count*- 
AKGLO-AMERICAN  GOLD  &  COPPER  CO.  MEXI 

Office  and  iiiine:  La  Cananea,  Sonora,  Mex.  Or^ntjced  under  laiij 
Arizona  and  protocolized  in  Mexico,  uith  capitalization  54,000,000,  shl 
$10  par.  \\\  H.  Frost,  president  and  general  manager:  A.  F,  Kix>h«,  si 
tary;  A.  W.  ArbuckJe,  manager.  Lands,  30(1  pertenenci:i5,  area  nearly* 
aereSi  in  two  groups^.  The  Graciela  group  of  2tK>  pertenencias,  2S  miles  ad 
of  C&nanea,  gives  avemge  assays  of  IS.S'^t,  copper,  3(5  ox.  silver  and  m 
gold  per  ton.  The  Fnriquiio  group  of  160  pertenencia*  i^  6  miles  9outl 
Cananea,  apparently  an  extea<iioii  of  the  Capote  ore  Iwxiy  of  the  Greene  i 
solidatod,  and  shows  ores  iisiwiying  IT*^}  to  3(^7  copper. 
AHGLO-AMEEICAN  GOLD  &  COPPER  BffHimG  CO. 

Office:  care  of  A.   B.  Wadlciffh,  secrct.ir>%  Xaco,  Ariz. 
AWGLO-CHILE  COHCESSIOIfS,  LTD,  CHj 

Offices:  58,  Lombard  St.,  London,  E.  C,  Eug.  GtH>.  Ramank,  s;ecretj 
Capital,  nomimil,  £L^,000.  8upp>?it^  to  have  mining  concessions  in  0| 
AHGLO-ITALIAlf  COPPER  SYNDICATE.  IT^ 

Said  to  have  acquired  12,(XM*  arrcs  nf  copper  l^earinif  land  near  Gfl* 
Italy.  I 

AHGLO-ROUMAlflAlf  FIIfAJICE  &  TRADIIfG  CO..  LTD.  ROlTMAi^ 

Offices:  m,  Walbmok,  L^mdon,  E.  C,  En*:.  Mine  offir**  Hmii  \T^ 
Mehedintze  district,  NiHunanl'i.  i\\  S.  Matz,  -ici notary.  Ciipitnl,  isM 
£140,112.  Lands,  20/MK)  acres,  inckidinp  copper  propertie?^  and  foi^ 
held  on  35-yfar  Uvi>c  from  (»rtobcr,  ISOS. 
ANGUS  COPPER  MINING  &  MILLING  CO, 

Office:  10  North  Eij^hth  St.,  St.  LouU,  Mo.     Gh^ea  no  reply  to  rej 
requeMs  for  information.     Location  of  laiuU.  if  any,  unknown 
ANl  GROITP.  JAP 

Owhf*cl   :iT)d   operated   hv   Furukfiwa  Copper  Co. 
MINA  LAS  ANIMAS.  MEXI 

Office:  care  of  P.  Sandoval  y  Ca»,  Nogalee,  Sonora,  Mex,     Mine  tiQ 
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existing  method.^  of  smelting,  but  its  utility  rfiuairiN  in  Ut*  detnoxistfiti 

hy  sorneihing:  m^trr  ir\niig  than  laboratory   test^*. 

AjmA  MIITE.  AR1Z0JI4 

Mine  offic€f:  Providence,  Yavapai  Co.,  Ariz.     Suppoecd  to  be  owned  1} 
Fairbanks,  Monw  &  Co,     Jsin.  GiUeispie,  superiutendent,  al  la»t  accouatSj 
Has  stoani  powiT  and  15-fitanip  mill. 
ANlfANDALE  MINE.  AUSTRALLL 

OtM^rattxl  by  Blavney  Miniii<^  &  Smelting  Company. 
AimiE  MINE.  WYOMUa. 

Mim-  oHirf  Jf^bn,  Albany  Co  ,  Wyo.  C  W.  Brammcl^^upcriarendfiU. 
COMPANIA  COBRE  DEL  ANTOFOGASTA  CHILE, 

DE  SANXIAGO  DE  CHILE. 

Mine*  ollic^e:  Cbuf|airamata,  Anhilagasla,  Cbile.  /Uexjinder  Muirlirfwl 
general  manager,  f'apitab  fH'i.'i.CXX*.  Company  rantrob  abont  3CI  old  muwB 
in  tbi;^  rliHtri<-t»  and  is  to  liavc  a  nitKimi  .smelter  In  Irnndlr  tbe  prmhu'tion. 
AO  MIHE.  NEW  CALEDOmA, 

(Kvnod  iiJid  operated  l»y  tbe  UakHioma  Cop{x*r  Co.,   LiiJ, 
APACHE  MINE.  NEW  MEXICO. 

Mine  nlbce;  Sp<\'ir,  Grant  Co..  X.  M.     Rnbi.  Anderson,  siipl . 
APACHE  &  MULTNOMAH  BONES.  *  WASHINGTON, 

>Iine   of?ire:  NV^pf'lim,   VV^ash.     1\   <K    Hudnut,   superintendent.     On 
carry  cold,  s^ilver,  crtppiT  and  lead. 
APEX  COPPER  CO.  COLORADO. 

Olliro'.tare  of  John  K.  Vanatla,  pre^iident  and  tn^a.'«urer,C<ili»radoSpringi| 
Colo,     Mine  ofliiT*:  Ctmrad,  Park  Co.,  Colo,     J.  J.  O'Drisi'oll,  vir<?-prc^idoj 
and  general  nmrtti^er;  M.  C\  Meek,  ^errrlnrv.     Onianiird  Murt'b,  IHtKi,  unci* 
laws  of  Cokinulo,  with  capitab/alion  SI  ,(MH>,1KK),  .slisirt-s  $1  par      iMirmalioi 
is  graniti-  and  sw  bisl,H,    sbouing  rarlHjnatf    tkiul  ,snlp!nde  ores  opened  by 
shafts,   deepest  210'.     Has  steaiu  power  and   purposes  euntinuiiig  /niki 
during   \mL 
APEX  MINING  CO.  WASHINGTOI 

Office:  22  Hulbvan  Klk.,  Seattle,  Wasli,     Mine  offiee:  Skykoniish,  Snob 
mish  Co.,  Wasb.     Abiier  Griffin,  prmdent  and  genend  manaicer.     Lan* 
10  claims,  ()  miluH  from  fierlin,  oj>ened  by  lumicl  abowinj;  a  fair  Aued  < 
bodv  c^^big  good  assays  in  copiRT.  c*>ld  and  ^ilv».T. 
APPOLO  CONSOLIDATED  GOLD  MINING  CO.  WASHINGTOI 

*>|ln-f:   Xew    HnM^n,  Conn.     Mine  ofbre:   Ucpulilie,    I'erry  Co..    Wa^il 
K.  J.  lielbridge,  general  Tnuna^^'r.     Vit^s  r^rry  ^obl,  silver,  leiid  and  coppei 
Hu>  .^leajji  power  aTjd  fniplttys  about   20  nion. 
APOLLO  COPPER  MINING  &  SMELTING  CO.  UTAI 

Office  and  mine:  Fri.s<"o,  Heaver  Co.,  Utah.     Orsjanized  lft02,  under  la^ 
of  Utah,  with   capitalization    $40,000,    share-^    ]ik\    par,     Geo.   A    Gilbpi 
president;  Matilda   Olsen,  secretary  and  trea.stircr, 
NESTOR  ARAIZA.  MEXICO 

Office;  Tepexali/AguascalieatCf?,  Mexico.  Said  to  bi»  opt-nanig  copj; 
properties  in  that   vicinity. 


A  HA  Ka  ir.4  -  *  HijH  \\A  :  V. 

k&AKAWA  WlfE.  JAFA9. 

Mine  office:  Arakiiua-ruara,  >KJjoiri-r'jr^  Vjt-r  ?r.  i-i»iic-  ifc;*T  ***? 
ionneriy  known  as  the  Upaliai *a  tt.":^  <'»pK»P*i  l««tt» .  r*»:oe=ieC  l^'n :  iiruec 
bytheMitsu  Bisbi  GoflEhi  Kv^iuha  *=r«c*  1?66.  Ti*  ^-s^ztt  rx^  hn  <i  Ter- 
tiary and  Quaternary  ages,  ixMrlodirkC  bordbieuie^^Zfiesne.  Ipftri::*  sad  pn- 
pyiitfe.  Numerous  pHiralWl  vcL-i*  are  ic^ziA  zi  ibt  pr:jpr2rie  aad  T«TaKT 
rtnUa,  with  strike  appmximateiT  N.  E.  aiid  •^.  W.  Tb!ff»  %n  a  In  jwnart 
^ons,  of  which  the  Ug2dzawa-o^ii  i*  ;be  priutqal.  ili*  Li-inr  a  isrike  rf 
North  30**  to  40**  East,  with  a  ee&enl  dip  of  <V:»^  X.  W  .  »:girf^--,>*  afpr'jbf:i.- 
ing  the  verticaL  This  vein  a^-e^a^e«  24'  in  T-id:!^  rarrT-liit  coc-qiskriK'  •.-: 
one  third  ore.  Other  veins  mnze  5'  to  T  w>i^  *yn  if  vij*^  riAJwprrh* 
'nth  occasional  native  copper,  cuprite  \zA  rry-o-.-oua.  arid  i*  h.^nrjt-A'jud  '■■itl 
S&^,  splialerite  and  irrm  prrite*.  f  hitput  r4  re&wd  clipper  fee  l^OliJ  wk^ 
1|734,522  lbs. 
AKAMO  COPPER  MDIES,  LTD.  SPAOI. 

Offices:  2,  Metal  Exchange  Bldgs..  I^bdor^.  E.  C  .  Eztg,.    Mizv  q£k: 
Pola  de  Lena,  Asturias.  Spain.    C.  W.  Amoq  Ker.  secretarr.    Capital.  £40.CIXJ. 
"Operty  is  the  Aramo  copper  and  cobalt  mizMs. 
ARCADIAN  COPPER  CO.  MTCHTCAW, 

Office:  24  West  St.,  Boston,  Mass.  Mine  office:  ArradJaiu  Houghton  Co.. 
^^  Albert.  C.  Burrage,  president :  Chas.  D.  Barrage,  j^^rreuiri-  aiKi  treas- 
l^fiN'athan  F.  Leopold,  general  luanager;  Ik*bt.  H.  .Shields,  agent.  Organ- 
'*d  3ilarch  31, 1899.  under  laws  of  New  Jersey,  with  capitalizatiori  S3.7oO.UUl». 
shares  $25  par.  Lands,  alx»ut  A.f^iO  acres,  including  6  old  niiLkCs.  Wa* 
extensively  opened  1S9H-UK)1,  and  *^4uipped  v.ith  magnifi'-erii  buildings  and 
machiner)',  including  a  3-stainp  mill  at  Grosse  Poime.  <>pt:niuoiiS  pPo%"ing 
'Wsatiafaotory,  all  work  wa.s  suspended  early  in  \9*f^.  Hoi-Ji*.  iiiacbiner.- 
*Dd  shaft  houses  were  sold  to  the  Trimouijiaiii.  uiA  dwellirujs  art*  now  being 
i^inoved.  Mill  h:i>  lieen  sold  to  Centennial.  I'inanci:!!  >tateraent  not 
•^'^ainahle,  but  company  supposed  to  have  a  laigf-  float iii^  indebtedness. 
^ILLA  COPPER  MINES,  LTD.  PORTUGAL. 

Offices:  20-21,  Lawrence  I^ne,  L<»ndon.  K.  <'..  Eior.  Mine  otfice:  Bar- 
^^f^,  .Alemtejo,  Portugal.  .Maj.  Henr>'  Slaiie  Kieming.  fliairman;  A.  L. 
l^ulido,  mine  manager;  Wm.  Cooper,  secretary-.  Capital,  nominal.  £120,000; 
^^^^,  £108,080.  Lands,  11  conces-sions.  area  1.331,  acres,  on  the  Ardilla 
ri\'er. 

ARENILLAS  COPPER  MINES,  LTD.  SPAIN. 

Offices:   7,  Laurence  Pountney  Hill,  London,  E.  C,  Eng.     Registered 

Jan.  9,  1003,  with  authorized  capital  £255,000,  to  acquire  Spanish  mines. 

ARGHANA  MADEN  MINES.  TURKEY. 

Lwated  near  the  town  of  Arghana  Maden,  Turkey,  and  owned  by  the 

crown.    Mines  al>out  7,000  tons  of  ore  yearly,  making  therefrom  about  2,500 

metric  tons  of  fine  copper,  shipped  as  an  80%  matte.     Ores  are  said  to  be 

of  exceptional  richness,  and  mines  capable  of  considerable  pnxiuction  if 

given  modem  plant  and  methods. 
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AMO  COmi  miK  GO.  MOI 

Offict :  c»f«  of  Giool  4  Manila  ] 
Vmty,  Lwb  4e  Cbrl»  Cou,  Moot 

cooMfifmlor  and  ilafM  2S^  «»|ipcr  fwitefitfKif  u»  the  Xatknisl 
At  lUpid  C%,  8.  D.    On  ti  lilili  gndc;  villi  iroii  9«eae.  cmrrying 
fold  vftltuw. 
AEGO  If rinHG,  DRAIBACE,  TEAHSPORTAnOH  COLORADO.] 

4  TWirEL  CO, 

(iffir«  Jdftbo  BpringB,  CIc&r  Ci«ek  Co.,  Colo.  Lalftvette  Hancbett 
nH\mhn\^t\dm\l.     Orw  cfttry  pold,  Hilver^  )i'«d  and  copper,  fl^  «team  ati^ 

ARGVLE  MIIfTlfG  CO.,  LTD.  ARIZONil 

(HJiii'n:  nil,  >t,  Vinifnt  St.,  GliMf^ow,  Scotland,  Mine  office:  Pre^oU,! 
VaVApai  ('«.,  Ari*.  A,  Winrhi-lJ,  wMrftary:  Dr  Theodore  B.  Com^tock,] 
foniral  tiiJinagrr;  VV.  (7.  HiiMlifurd,  local  agent.  Capital,  nominal,  £inf>,O0<l^ 
Imiidi  £(15,0O7<  I^ridti,  2  clairnH,  np4ir  Huron,  Yavapai  coiiniy*  aa8a>in 
wuli  In  ropppr,  %n\d  in  id  ?^ilvi»r. 
AMIMEX  CO WSOLI DATED  COPPER  CO.  ARIZOlfA  ft  MEXICO. 

Ollirt^;  Hhj\mi-n  ItkJp.,  B(K-Ujti,Mui4«,  Organized  under  laws  of  New  Jersey,! 
with  capiirilimtKin  tri,(MM»,<KK),  sliares  $25  par.  Chus.  H.  Dickey,  president;] 
V.  1).  HurriiKt\  iHtH-rt'tary  l*ro|X'rt\'  inrludps  the  Copper  Prince  group  of  301 
I'laimn.  iti  tficSilvi^r  Hell  r!i»trict,  Pinm  Co,,  Arizona,  held  through  the  Oxidei 
Cijp^K'r  Co  AIkii  ownw  wt^vfii-Hglahw  of  Hit*  ^tcHk  of  iHi?  Table  Mountain] 
Ct>j»jxT  Co.,  which  hns  '27  vhimis  in  the  Hunker  Hill  tnining  diflirict  of  PinalJ 
Co,,  Ari*t*nii,  and  nhir-tcnthw  of  the  Mlot-k  issue  of  the  Angang  Copper  Co.,j 
which  hoUIn  iihinit  'ItKl  iH'dencnciiii«,  knowji  a^the  Chirangangueo  minea,  i 
3CitUttc\uirc\  Mlrhoacnn,  Mrxiro.  .\ either  fjf  the  Arizona  properties  h 
nppim^trf  \  «hif\  Vnit  the  Mexicnn  Hnims nw*  well  regarded. 
ARIZONA  MINK.  WYOMING. 

Mini'  oHirtv  Hih  lii,  tnrannc  Co  .  Wyo,     Horace  E.  Adam.s,  owneT      Ha 
tl«au)  (lower.  f»-Mt»nvp  mill  iind  Icarhtng  plant,  working  on  gold-eopper  ore^ 
ARIZONA  MINING  CO.  IfEW  MEXICO. 

i)flict»  :il  I  Poifoni  BUig..  St.  LoiiU.  Mo      Mine  office:  Pino^  Altos,  Grant 
C\> .  N.  M       V    TownsBiid,  sufkrnnfendent.     Otts  earn'  gold,   silver  and 
copper      Hm*  ga»o1  lue  powar  and  em  ploy?  about  25  m«n. 
AlUSOBA  A  ARKANSAS  LEAD,   ZIHC  A  ARIZORA  ft  ARKANSAS. 

OWWK  MINING  CO. 

Om^ :  2m  Taio  Bliig,  Lcia  An|rele«t.  Oil  Mine  office:  Gtla  Bend,  MAricopa 
C^H  Alia,  H.  R  Lowf^',  prf«kietu  and  genprml  maaagipr:  Akx.  C.  Mttrphy. 
wmftk^ifl  A'  A*  Kei¥irick.  auperinteiakitt  Orgamaed  April,  1900,  under 
lnwi  of  Ariaomh.  with  cupil^Kialioii  tl.QOa.OflO.  e^haree  $1  par.  LuKb  9 
fkumm^  in  %3htt  Ckipp««  Son*  MonivlaliiSi  l^fjb  T^  dkiriet.  45  miles  from  Gila 
|l*ti4  sfeto»wit^  foid  Mtfi  copiw  ores.  A\»  Ins  l«iMfo  ia  Ba:ci«r  coitvtT* 
Aflt«iM«a^  f«nt«^  IcwL  stne  %md  eo^|Mr. 

Aimoiu  Bxn  uu  cowsr  co.  arizonjlI 
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Orgumzed   under  la^'s  of   Dekware,   with  e&pttalisation  |5fK),0()(J, 
II  par,     L\  A.  Hamilton,  proaklent;  M.  L.  Bouden,  aecretary  and 
Ernest  A-   Haggott,  general  manager.     Laricb,  22  clatms,  ar^a 
neres^  aldo  320  acres  rnbcellaneouB  lands,  in  the  Big  Bug  diBtricL     Veins 
finures  m  Algoukian  slates,  with   quartzite    footwoll  and  grano-diorite 
Has  3  veins,  developed  by  6  shafts,  deepest  300',  and  tuiinela  of 
and  15\  giving  tissays  of  5.85^  copper,  2,35  02.  Bilver  and  0.15  oz.  gold 
r  Ion,  from  cuprite,  malachite  and  chaleopyrite.     Estimateti  by  company 
liave  20O,<XX)  tons  of  ore  blwked  out,  and  Is  naid  to  have  an  itmiienae  ore 
body  oil  Hie  d&Y  level. 

AWZOHA  CENTRAL  COPPER  CO.  ARIZOIfA. 

Office:  Pppscolt,  Ari-t.     Mine  offiee:  William.^.  (Vwionino  Co.,  Arise.     J.  V 
VViWui,  pre*iidMit :  J-  M.  Eld»*r.  wt'treiary;  M    Salznian,  superintendcMiL 
AWZOKA-COLORADO  COPPER  BELT  4  GOLD  ARIZONA. 

miflNG  &  MILLING  CO. 

UHice:  248  Ecjuilahle  Bldg,,  Denver,  Colo.  Mine  ofht-e:  Globe,  Gila 
Co »  Ariz,  Employs*  10  men.  Hon.  R.  L.  Foree^  preaident  and  general 
fflina^er;  Frank  A.  Wright^  vice-president ;  Jos,  D,  Whithain.  secretary  and 
ttta«iftf;  DayUm  B.  Whit  ham,  superintendent  and  engineer.  Organiised 
^«pU!ml)er,  1901,  under  laws  of  Arizona,  with  capitalization  $2^5fM);000, 
s^iMesIl  par.  Lands,  IS  claims,  area  370  acres,  showing  vein;<  ranging  from 
^  Ut  l(KK  in  width,  carrying  atiriferoui*  and  argentiferous  oxide  and  carlionate 
'^ntropper  assaying  S<;,  to  .10'^  copper,  20%  to  ,"50%  lead,  1  ok.  to  200 
otfllvpf  and  $3  10  $3(J  giild  per  ton.  Has  7  pits  and  shafts,  deepest  165', 
*lw>»fvenil  tunnels  from  10'  to  2f>0'  iti  length.  Has  lOOh.  p.  steam  erjuip- 
'Jv**iU  Jiud  will  continue  sinking  2-compartnient  main  shaft  in  1004. 
ARJZOHA  COMMERCIAL  CO,  ARIZONA. 

•Mfir*  :  11  Pine  St.,  New  York.  vMine  office:  Globe,  Gila  Cm  .  Ariz.  t>r- 
pniieil  1.SH2,  under  laws  of  Xew  York,  capilali/.aiion  doubled,  Xnvember, 
M,  t«  |2,mjO,0(X>»iMliares  i|10  par,  Sigoiimcy  W.  Fay,  prt^sident;  J.  H, 
f>T'*ecrctan'^  and  treasurer;  N.  L.  Amster,  consuUin^  engineer;  VY.  S.  Sultan, 
wprrintfndetit.  Lands,  10  claims,  juat  north  of  I  he  Old  Dominion  mine. 
Tlii  (x^jiptT  Hill  claim  has  a  tiOO'  shaft  .showing  o?cide  and  carbonate  ores 
*ew surface,  with  an  S'  vein  of  medium-grade  (*lialcop>Tite  on  tith  level  at 
*«ttoim  nf  shaft*  €i?timated  Ut  show  2(X>,000  tons  of  6%  ore. 
ARlZOIfA  CONSOLIDATED  COPPER  MINES,  LTD.  ARIZONA. 

'•tiiies^    SO,  Coleman  Si.,   Londntu   Iv  C,   Eng.     Capital,    £7. 
AJUZOHA  COPPER  CO.,  LTD.  ARIZONA. 

0(Fic<9i:  29,  St.  Andrews  Sq.,  Edinburg,  Scotland.  Mine  office:  Clifton, 
fWiam  Co.,  Arix.  Employs  about  2,000  men.  OrganiKcd  August  5,  18S4, 
^h  rapitalization  £755,00(K  of  which  £736,604  is  issued,  in  IUO,OOOA  5s. 
Pfdcrtac'c  &luires,  £316,530  fully  paid  preference  share!?,  £316,530  fully 
l*»<l  prcfeiTcd  ordinary  shares  and  £03,444  fully  p>aid  deferred  shares.  Frof- 
*l*  we  divided  as  follows:  10%  cumulati\'e  dividends  on  A  preference 
■^•»»;  cumulative  7%  dividends  on  preference  sharers ;  10%  non-cumulative 
dividend*  on  preferred  oMinaiy  shares;  10%  non-cmuulative  dividends  on 
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deferred  ordiimry  sbat'eN;  hsdarice,  if  auy,  \o  he  divided  pro  rata 
preferred  ordinary  and  di'f«*rri*d  ordinary  sliares.  Debotitures,  £169,570,1 
5%,  Fiijeal  yi^ar  ends  Sej>L  30th.  Compiuiv  pays  brge  dividend.^,  Imvial 
paid  58. 6d.  Feb.  25,  1&03,  on  |*referred  and  cduuuoh  stix'k,  an  interim dividea 
of  same  amount  July  24,  lOIKi  :ind  regiilar  div  idend  of  ^uiue  amount  ( 
30^  1903,  In  addition  to  payii»R  large  dividends  the  company  has  i 
about  £560,fKX)  in  reconstruct  iun  »»f  plant,  railvvjiys,  t^t<*.,  during  the  | 
three  years.  Win,  John  Men?,iei?,  W.  S.,  chairman ;  Wm.  Exley  Miller,  C.  AJ 
secretary^;  James  Colquhoun,  president;  Alex.  Veitch,  fceneral  manager;  i 
Fraser,  superintendent;  Walter  A.  Moore,  mill  superinttjndtsnt;  A,  T  Tliomjp 
son,   clerk. 

Property  h  about  4,000  acres,  inchidini;  mine-."^  at  Morenci^  MetcAlf,  Loa^ 
fellow,  Garfield  and  Coronadn,  all  in  iirubam  cnuniy,  Anscona,  ibe  priiH'ip 
miueH  beiiiji^  the  Humboldl,  at  Morenci  and  the  Lun^fft^How,  which  wtt>  th 
first  copper  mine  opened  in  Arizona.  The  ore  oerur^  its  disseminMed  i 
phidea,  the  Huml>oldt  showing  exterwive  deposits  of  low-ijrade  dissemiiiJil< 
cbalcoeile.  Minen  are  worked  opt*n-<'ast  and  prtwinci  is  of  two  grades,  iiIk 
one-tentb  being  smelting  ore  and  nine-tenths  rone  en  I  rat  lug  ore-  For  \ 
year  ending  Sept.  3€,  1902,  the  concentrating  ortjs  averagetl  2.76%  copp 
with  an  average  of  3.37' t,  for  both  grades.  A\"erage  was  somewliat  I<»M 
during  1903,  Ore  is  taken  from  the  dilTerent  mines  over  6  gravity  trAmsl 
storage  bins  on  the  Coronado  railroad.  A  liHle  oxide  ore  Is  funiishftl  1 
Iho  Met  calf  mines  and  is  concentrated  with  (he  sulphidea  from  ihc  HuiiiliOid! 
and  Yavapai  minei^.  The  new  pUint  i.s  treating  a  Invver  average  uf  ronw 
t rating  ore  than  was  fonnerly  possible,  the  pro<lucti(>n  of  the  mine  bciN 
nearly  500,000  Inns  of  ore  yearly.  Output  of  n^fineil  copper  for  1903  w« 
about  27,000,000  ib.s. 

The  mines  and  works  uye  about  2, "Si Ml  h.  p.,  .supplied  almost  equally  fw 
ga.*^,  steam  and  gasoline  or  diHtillale  enginei^.     The  company  operates  ^ 
t*oronado  railway,  of  standard  guage  for  4    inilea  ftom  Clifton  to  LoJ^ 
fellow    and    of    30^    gauge    2.5   miles    from    Longfellow   to    Metealf, 
the  ,\rizona  &   New    Mexico  niilway,  a  standard   gauge  line   runuiag  10 
miles  from  Clifton  tt>  Hachita,  N.  M,,  where  cotmeetioiw  are  setured  viw 
the  El  Paso  4!t  Houtbwcstern.     The  Coronado   raQway  lias  30-ton  ore  lart 

The  new  re<^luction  phmt  at  Chfton,  remodeled  in  1902,  includes  a  w 
ccntrator,  leaching  plant,  acid  plant  and  i<meher.     The  4  coiicentRit<>ra  ^ 
Clifton  have  a  combined  daily  capacity  of  1,H.K)  tdhs  and  are  operated  I 
gaa  and  electric  power.     There  is  also  a  300-lon  concentrator  at  Longfelk 
taking  power  from  three  110-h.  p.  Crosaley  gaa  engines.     The  acid  piai 
makes  about  14  tons  of  sulphuric  acid  daily  from  the  fumes  of  the  ] 
the  entire  product  being  U!ied  in  tJie  le^iching  plant,  which  is  of  about  2i 
tons  daily  capacity  and  leaches  the  copper  values    from  low-grade 
ores*     In  connection  with  this  is  a  125-ton  bluestone  plant. 

The  smelter  is  of  steel  frame,  with  slate  roof  and  floor  of  iron  plated 
in  cement,  well  designed  and  thoroughly  modern,  havii^  five  350-ton  fumwMl»^ 
with  blast  supplied  by  No.  7  and  No.  9  Root  blowers  operated  by  a  270-4i. 
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engine.  Gases  from  tlie  furnace  pass  through  a  480^  tunnel  and  a  30(K  shaft, 
dbcharging  300^  above  t lie  level  of  the  tOB-n .  Matte  of  50^  to  55%  is  charged 
into  tbe  converters  by  a  10-ton  ladle  operated  by  a  30-ton  dectric  crane. 
The  coDversion  plant  has  mx  7-ton  shells,  with  3  standi^  lui\'ing  a  daily 
npscitT  of  50  tons  of  99.5^  blister  copper. 

Tbe  new  reduction  plant  at  Clifton  went  into  commission  August  1, 
1901.  Concentrator  and  smelter  are  connected  b}*  a  gravity  railway.  The 
eonipaoy  has  a  foundry-,  sawmill,  planing  mill  and  20-ton  ice  plant,  in  ad- 
dition to  the  usual  machine  shops,  carpenter  shops,  smithy,  car  shops,  round- 
bouses,  etc.,  all  built  of  brick.  \  good  hbrary  and  reading  room  is  main- 
tained for  employes.  This  property,  while  of  low  grade,  is  one  of  the  world's 
leading  mines,  and  has  been  made  such  by  exceptionally  economical  and 
captble  management .  With  the  immense  ore  bodies  now  opened,  the  present 
nte  of  production  can  be  maintained  indefinitely,  and,  if  necessary,  increased, 
though  any  increase  would  necessitate  extensi^'e  additions  to  plant,  requirini! 
nuieh  time  and  heavy  cash  expenditures. 
AKIZOHA  COPPER  BUTTE  MDIIIIG  CO.  ARIZONA. 

Oflke:  Minneapolis,  Minn.     Lands,  if  any.  not  located. 
AKIZOHA  COPPER  ft  GOLD  MmiHG  CO.  ARIZONA. 

Letter  to  company's  address  at  Phoenix.  Ariz.,  returned  unclaimed. 
B.  F.  Porter,  president,  and  A.  W.  Gregg,  secretary,  at  last  accounta. 
AUZORA  COPPER  HILL  MnmiG  CO.  ARIZONA. 

Office:  Jackson  Kdg.,  Denver,  Colo.  Mine  office:  Tucson,  Pfana  Co.. 
Ariz.  Organized  1900,  under  laws  of  Arizona,  with  capitalization  $1,000,009. 
■bares  $1  par.  Edwin  Scott,  president;  J.  H.  Edwards,  secretary.  Frank  J 
Bock,  superintendent.  Lands,  4  patented  claims,  area  65  acres,  also  5-acr*; 
nullsite  and  160  acres  miscellaneous  lands,  in  the  Canada  del  Oro  district. 
showing  a  contact  vein  of  20^  to  70^  width  and  4.817'  length,  gi^ix^  e«*t imaged 
average  values  of  4%  copper  from  carbonate  ores.  Is  opened  by  •haft'i  of 
28r  and  350^  and  a  350^  tunnel,  with  about  2,000^  of  undergrouiid  opebixig<», 
showing  considerable  ore.  Has  steam  and  gasoline  power  and  1  OO-ton  rysiriid^ 
plant,  employing  about  15  men. 

ARIZONA  COPPER  MOUHTAIH  MmiHG  CO.  ARIZONA. 

Office:  116  Nassau  St..  New  York.     Local  office:  Phoenix.  Ariz.     Or- 

SUiixed  1900,  under  laws  of  Arizona,  with  capitalization  $6.C<X;//»  •r^r^n 

II  par.     .Augustus  C.  Sheldon,  president  and  general  rnas^ag^rr;   I^rjj.   C 

>%eIdon,  secretary;  Allen  G.   Wilson,  superintendent.     Land*.   2ff  rlairci^ 

area  400  acres,  also  40-acre  miUsite.  in  the  Mineral  Creek  dirtri/rt.  5  otil^.* 

^est  of  Ray,  Pinal  county.  Arizona.     Has  a  blanket  vein  claia^d  V>  be  1  ,y// 

iride  and  4^000^  long,  opened  to  depth  of  200^,  showing  ozkde,  cariw&at^  ml/I 

nlphide  ores,  estimated  to  give  a^-enge  \'ahies  of  S%  copper.  o^«k^  by  4 

tunnels,  longest  300^,  and  20  pits  and  shafts,  deepest  2f/f     Property  tjA- 

doubtedly  has  a  very  large  ore  body,  perhaps  fairly  e^imat^  at  4///)///^ 

tons,  but  the  estimates  of  average  ore  values  are  mtich  too  high 

ARIZONA  COPPER  PLACER  mNIIG  it  MILLING  CO.  ARIZONA. 

Said  to  be  operating  near  Quartzite.  Yuma  co'mty   Anzr^Ji 
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ARIZONA  COPPER  SYHDICATE, 

Former  offite,  l\2  BmaUwas-,  New  York.     Dead* 
ARIZONA  COPPER  SYNDICATE.  LTD. 

Moribund. 
ARIZONA,  EASTERN  4  MONTANA  SMELTING  &  ORE  MONTANA* 

PURCHASING  CO, 

Company  apparently  organized  solely  to  ^it  stwk.     l>r,  U,  L\  Flower, 
well  known  to  the  courts,  was  a  promoter. 
ARIZONA  GIANT  COPPER  CO. 

Office:  229   Byrne   Bldg.,   Los  AiiKole-jj,  CaL     Mine  office:  Ehrenburg, 
Yuma  Co.,  Ariz,     R.  M.  Furlong,  pr^v'^idmt;  H.  Franklyn  Hiller,  tjeeret. 
and  treasurer.     Capitalization  $3,n(>i^<KM),  shara;*  $1  par.     Lands  320  aci 
Old  management  wliieh  sold  conHlderable  stock  at  fancy  prices,  was  ousti 
September,  1903.     Former  officers  liave  withheld  books  and  present  inanagi 
ment  is  suing  old  officials  for  an  accounting. 
ARIZONA  GOLD  &  COPPER  CO.  ARIZON^ 

Office:  30  Broad  St.,  New  York.  Mine  office:  Patagonia,  Santa  Ci 
Co..  Ariz.  Employs  25  to  30  men.  Organized  Fcbniary,  IIWTO,  under  lavvi 
of  Ariaona,  with  capitalization  $1  ,tM)0/KJO,  shares  $1  par.  I)ebenture«,  fi<2,500] 
first-mortage  6%  bonds,  dated  Feb.  I,  1902.  Floyd  B,  Wilson,  preaideni;; 
Frederick  K.  Jones,  secretary*;  CoL  Geo.  W.  Crowe,  general  manager;  Harry 
L.  Vaughn,  superintendent.  Larid.%  7  claims,  area  liO  acras,  in  the  Tyniiall 
diatrict  of  the  iSanta  Rita  mountains,  inchiding  the  Gaelic,  Trcnlon  and 
Salero  txunes,  opened  by  7  shafts  and  a  tunnel,  latter  opening  a  4'  vciu  said 
to  average  3%  copper,  16%  to  2i\^[,  lead  and  10  oz.  silver  per  ton.  Has  » 
SO-ton  coucentrator,  built  in  lllO;i,  and  an  SO-lon  smelter  nt  Palajjtonia. 
ARIZONA  GOLD  &  COPPER  MINES  CO.  ARIZONA. 

Office:  19  Park  Row,  New  York.     Mine  office:  Wickenbiirg,  Maricopa 
Co.,  Ariz.     Geo.  A.  Sanders,  manager;  A.  A.  Pratt,  superintendent.     (Jpcrat* 
the  Angel  mine.     Ores  carry'  gold,  and  copper.     Has  gasoline  power. 
ARIZONA  GOLD  db  COPPER  REDUCTION  CO. 

An  enterprise  floated  by  Theodore  Stegner,  of  Kanaas  City,  Mo.,  atiotor* 
ious  promoter  of  wortliless  mining  ronipairie>j* 
ARIZONA  GOLD  MINING  &  MILLING  CO.  ARIZOHA. 

Mine  office:  Brigg.^,  Yavapai  C»>.»  Ariz.     R.  B.  Large,  nianfiger,    ClaiJO* 
include  the  Swallow  mine,  showitiK  auriferou.s  copper  ores.     Has  gaaoliiJ* 
power  and  10-stamp  mill     Letter  returned  unclaimed  from  Briggjs,  markwl 
*^out  of  business.*' 
ARIZONA  &  HANCOCK  MINING  CO.  ARIZONA^ 

Office:  Hancock,  Mich,  Mine  offi*'c:  Globe,  Gila  Co.,  Ariz,  Organiiett 
1901,  under  laws  of  Arizona,  with  capitalisation  $250,000,  shares  $1  par,  li 
the  Pinto  Creek  Clipper  Co,  John  D.  Cuddihy,  president;  Alfred  €,  Siebothi 
vice-president  and  manager;  Henry  L.  Baer,  secretary  and  treasurer;  Joho 
dc  Vote,  superintendent.  Lands,  19  claim.'*,  near  Globe,  opened  by  a  40 
Bhaft  and  400'  crn^'^nit,  showing  ronsitlnrable  bodies  of  3%  to  5%  ores,  \^ 
low  in  grade  for  w  orking  at  present,  and  the  main  shaft  shows  ^tringen  ol 
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tieh  ore  on  the  45<l'  level,  unci  is  expected  to  rut  the  Proctor  lode  at  a  deptli 
f)|  ibout  725*.  Pbiiis  developing  the  high-grade  ores  only,  shippiTig  same 
to  smelters.  Has  steam  power  and  employs  about  40  men.  Nearest  raiU 
H«y  ifi  2  miles 

AIOZOHA-MEXICAll  COPPER  CO.  MEXICO. 

OfS^e:  Phoenix,  Ariz.     Mine   office;  CaborcA,  Sonora»  Mejc»      Employs 

22niciL    J.  E.  Hubinger,  president;  W.  E.  Defty,  vice-president  and  ronault- 

ing  e&^eer;  W»  C-    Foster,   treasurer;  John   Henderson,   jmperintendenl; 

J.  C,  Flores,  mine  foreman.     Organued  February   14,   IW*J^  under  laws  of 

Ariwua,  wxXh.  capitalization  |3,000,0<MJ,  shares  IIU  par;  unissued,  $920,rx»0. 

L»!Mi8,68  pertenencias,  in  the  Altar  district,  7.'i  mUcs  from  tlic  Sonora  Railway. 

Country  rock  i»  gratiite,  ores  carrying  an  iron  and  spur  gungue.     Vein  i^  228' 

wwieitiving  average  assaya  of  6,7%.  copper,  12  oz,  silver  and  12  gold  per  too, 

tnd  i§(ipenej  by  shafts  of  102'  and  200',  and  t  unnels  of  209'  and  22s' .   Develop- 

tw'tit  work  has  l>een  well  planned  and  exeeutetl,  ever>^  foot  of  opening  being 

•nlhc  ore  body.     A  winze  from  a  \W  drift  is  following  llie  foutwall,  entirely 

in  ore,  with  dru-^es  of  \'ery  riih  carbonates.     Company  platji*  installing  heavy 

tjoinmg  machinery  about  February,  1904.     Management  i^i  good  and  property 

fivestvpr)'  ifidiration  of  making  a  largeand  successful  mine. 

^20KA-PACIFIC  COPPER  CO.  ARIZOHA. 

•Office;  702  Slevciisim  Bklg,,  IndiunapolLs,  Ind.  Mine  oliiie:  Flurence, 
PiftdCo.,  Aril.  Organized  1903,  ujider  laws  of  Arisiona,  with  capitaiiaiation 
^.0(K),0Oi},  f^hares  $1  par.  F.  P,  Jeffries,  president;  John  W.  Sharfie,  vice* 
PT»kiwit; Murat  W,  Hopkins^  secrc^tury ;  S.  C.  Prunty,  superinlendent.  Lands, 
12 (iiitinited  clamis,  area  240  acres,  also  an  HO-acre  smeller  siite  and  100  acres 
t'piwsihle  oil  lands.  Property  shows  sundr>'  minor  vcin.^,  assaying  3%  to 
'^f{  copper  and  $5  to  $20  gold  per  ton.  A  quartz-porphyry  dyke,  1,200' 
Ittnf  ttud  aL>out  SOO'  in  extreme  w^idth,  w^ith  axes  east  and  west,  is  shattered 
«»«vcry  direction,  and  cemented  by  veins  earrj^ing  cuprite,  melaconite  and 
dmlhMtite,  giving  estimated  average  values  of  3%  copper,  1  oz.  silver  and 
12 fold  per  ton.  H;is  two  shuft«,  *>00'  apart,  also  2  tunntls  at  sariie  distanct?. 
^^unsl  work  Dect'tuber,  1903,  and  plajis  sinking  tlic  2-c  i^nipartnient  main 
*Wt  to  deptti  of  500'.  Has  2  gasoline  huisits,  air-coni[>resfior,  power  drills 
■^necessary  itiine  f>nildings.  Officers  of  company  nrv  men  of  guoil  staiid- 
"^Biid  the  property,  though  low  in  enidc  \<  rei^artJed  as  promising,  owing 
^'  grrat  Hize  of  the  ore  body. 

ARIZOHA  innxED  copper  co.  arizoma. 

Offir*.    35  Wall  St,,  New  York.     Edmund  D.  Willett.^,  president,  at  last 
^oiifil<.     Company  apparently  nioribuiul. 
AteORA  A  WEST  LAKE  COPPER  CO.  ARIZONA. 

Ollice:  Bisl»i'e,  Arix.  Organized  1903,  under  laws  of  Arizona,  with 
f*pi»4ilijtauon  $l,O00,(X)(K  John  M.  Stanaway,  president;  J.  J.  McCarthy, 
•Uperintendertt .  Lands,  IH  claims,  3  miles  northwest  of  Packard,  CoehiP^e 
''♦Huity,  Arizona.  Is  sinking  a  2-compartment  shaft,  about  60'  deep  at  ulose 
<*f  »9t)3. 
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ARLINGTON  MINE.  WASHINGTOE 

Near  Conconully,  Okanogan  Co.,  Wash.     H.  S.  Stoolfirc,  owner.     Ores 
carry  gold,  silver  and  copper.     Has  .steam  power.     Letter  returned  unclaimed 
from  Conconully. 
ARLINGTON  COPPER  CO.  NEW  JERSEY. 

I^nds  at  Arlington,  N.  J.,  sold  Sept.  30,  19()3,  for  debt. 
SUCESION  FRANCISCO  ARMANDAIZ.  MEXICa 

Office:  Apartado  Post  ale  37,  Monterey,  X.  L.,  Mex.     Mine  office:  Ce^ 
ralvo,  Nuevo  Leon,  Mex.     Ore.s  carr>'  silver,  lead  and  copper.     Emf^oys 
50  to  75  men. 
ARMINIUS  CHEMICAL  CO.  VIRGINIA. 

Office:  56  Wall  St..  New  York.     Mine  office:  Mineral  City,  Louisa  Co., 
Va.     Rowland  F.  Hill,  president;  W.  Maw,  secretary-;  Alvin  P.  Maw,  geneni 
manager.     Mines  cupriferous  pyrites.     Has  steam  power,  and  concentrator, 
working  a  considerable  fon-e. 
ARMSTRONG  MINE.  CALIFORNIA. 

Office:  care  of  W.  Roy,  Merced,  Cal.     Property  is  a  prospect  in  Indiao 
Gulch,  Mariposa  county,  California. 
ARNOLD  MINING  CO.  *  '  MICHIGAI. 

Office:  50  State  St.,  Boston,  Mass.  C.  L.  Davenport,  president;  John 
Brooks,  secretary  and  treasurer;  Wesley  Clark,  superintendent.  Oiganiied 
under  Michigan  laws,  with  capitalization  $2,500,000,  par  $25 ;  issued,  .$1,550,000. 
Annual  meeting,  second  Tuesday  in  May.  IVoperty,  3,323  acres,  in  Town 
58  North,  Range  31  West,  and  Town  58  North.  Range  30  West,  KeweenftW 
county,  Michigan.  Lands  are  in  two  tracts,  comprising  the  old  Copper  Falb 
mine  and  the  Arnold  mine  proper,  with  frontage  of  about  3  miles  on  Lalw 
Superior.  Property  lies  north  of  the  greenstone.  Copper  Falls  mine  iWJitol 
circa  1850  until  August  1893,  making  12,843  tons,  420  pounds  fine  coppeff 
and  paying  dividends  of  $100,000.  Product  was  secured  mainly  from  the 
Owl  Creek  fissure  vein.  Arnold  mine  proper  is  developed  on  the  AiBold 
ashbed;  opened  1863,  reopened  1807,  closed  1901.  Rock  stamped  aven|«* 
under  0.8%  copper.  Has  stamp  mill  and  2J/j  mile  narrow  gauge  railroadt 
known  as  Arnold  &  Eagle  Harbor,  rolling  stock  of  which  has  been  sold- 
No.  1  shaft  of  the  Arnold  is  about  1,000'  deep,  sunk  at  angle  of  26®  with  the 
horizon. 
ARPS  CLAIMS.  CALIFORHA. 

Fifteen  claims,  in  Town  34  North,  Range  3  West,  Shasta  county,  Cali- 
fomia.     Have  A  tunnels,  aggregating  1.600',  with  fair  showing  of  sulphkte 
ore.     Jitters  addresse<l  to  putative  owners  returned  unclaimed  from  R«i" 
cling,  Cal. 
ARTOLA  HERMANOS.  CHIlE. 

Operate  the  Oatico  mine.  op<ined  1891,  in  department  of  Cobija,  QiS^ 
Product,  shipped  as  matte,  is  tMjuivalent  to  an  aimual  output  of  1,000  to 
2,000  tons  of  refined  copper. 
ASCOT  MINE.  QUEBEC 

Mine  office:  Capelton,  Sherbrooke  Co.,  Que.     Is  developing. 
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A8HBED  lUJiuiG  CO.  MICHIGAll. 

Office:  50  State  St.,  Boston,  Maas.    Oipuuied  1880,  under  laws  of 
Michigan,  with   capitalization  $1,000,000.     Wedey  Clark,  superintendent. 
LiDds,  1,143  acres,  in  vicinity  of  Copper  Falls,  Keweenaw  county.  Michigan. 
Property  idle.     Fully  described  in  Vol.  II. 
ASnO  MDIE.  JAPAH. 

Owned  and  operated  by  Furukawa  Copper  Co. 
ASSLAHD  iminiG  CO.  COLORADO. 

Kine  office :  Oiiio.  Gunnison  Co. .  Colo.     Carroll  M.  Carter,  superintendent . 
Ph)perty  is  the  Carter  group,  carrying  gold,  silver.  Irad.  copper  and  zinc 
ores.    Has  steam  power  and  employs  about  20  men. 
COMPAHIA  mHERA  DE  ASEEHTOS.  MEXICO. 

Mine  office:  Afientos,  .\gua8calientc«,  Mex.  Harr>'  Hah.  ^uperinte^dent . 
LaodB  include  the  Xopensada  mine,  producing  copper  and  silver.  Main 
iittft  2(XK.  Has  steam  and  electric  power  and  employs*  a  considerable  force. 
SOOETE  CIVILE  DES  MIHES  DE  CUIVRE  D'ASPEICH.  FRAIICE. 

Offices:  3,  Rue  do  Milan,  Paris,  France.     G.  T'aton.  manager.     Land.s 
ut  in  the  Basses  P>Tenees,  Frahce.     Idle  at  lajst  account. <. 
ASTOR  MIHING  CO.  COLORADO. 

)IlDe  office:  Eureka,  San  Juan  Co.,  Colo.     ¥,.  C.  Condit.  superintendent, 
^perty  includes  the  Surprise,  Mogul  and  other  clainu*.  pmduoing  gold. 
dver,  lead  and  copper.     Has  steam,  water  and  electric  power,  and  employ- 
aboat  25  men. 
SOGODAD  ntDUSTRIAL  DE  ATACAKA.  CHILE. 

Operates  Tierra  Amarilla  mine,  opened  1857.  m  department  of  Copiapo. 
^^,  aldo  the  I^utaro,  Almalanos  and  other  mines.  prrKiu'-ing  copper,  gold. 
^'er  and  lead.  Has  an  idle  smelter  at  Caldera.  .\tacama,  Chile,  and 
wcores  an  annual  production  of  1.000  to  2.000  ton.s  fine  copper,  shipped  in 
^  fomi  of  bars  and  matte. 
ATACAMA  MINERAL  CO.,  LTD.  CHILE. 

In  voluntary  liquidation.     W.  C.  Nesbit,  liquidator. 
ATE  MUTE.  JAPAK. 

Mine  office:  Komatsu,  Kaga,  Japan.  Works  two  main  veins,  in  liparite 
•od  brecciated  tufa,  one  being  a  fitwure  and  one  a  contact  vein.  These  veins 
^^''JK',  the  intersection  giving  the  richest  ore.  At  a  little  di«itance  from  the 
point  of  intersection  veins  thin  out  and  become  of  poor  quality.  Ore  ifl  chal- 
^opyrite,  with  iron  pjTite^,  showing  bomite  and  tenorite  in  the  upper  p^ir- 
tiona,  averaging  about  lO'^f  copper.  Production  for  1900  was  231,484  lbs. 
ATHELSTAK  GOLD  MnONG  CO.,  LTD.  BRITISH  COLUMBIA. 

Mine  office:  Phoenix,  Yale  &.  Cariboo  district,  B.  C.  James  Anderm^n, 
President ;  John  Mack,  vice-president ;  and  manager :  W.  J.  Morrison,  secretary 
*nd  treasurer;  David  Oxley,  superintendent.  <^'apita]ization  is  $50,000.  Ore 
•s  cupriferous,  auriferous,  and  argent  iferrnL**  anscnopyrite.  Resumed  work 
''une,  1903,  after  several  years*  idleness. 
ATLAimC  MINING  COMPANY.  MICHIGAN. 

Office :  11-13  William  St..  Xcw  York.     Mine  offirr- :  Atjaritir  .Miri*»,  Hough' 
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ton  Co.,  Mich.  Employs  about  700  men.  Organized  December,  1872,  under 
laws  of  Michigan;  reincorporated  1901,  for  term  of  30  ycurs,  and  capitalitt- 
tion  increased  1902  to  $2,500,000,  shares  $25  par,  $9.80  paid  in.  Annml 
meeting,  second  Tuesday  in  Marc-li.  Jos.  E.  Gay,  president ;  Jolm  Stanton, 
secretary  and  treasurer;  preceding  officers,  John  R.  Stanton,  Wm.  C.  Stuirt, 
J.  Wheeler  Hardley,  Wm.  A.  Paine  and  Samuel  L.  Smith  directors;  Fruk 
McM.  Stanton,  agent;  Theodore  Dengler,  superintendent;  F.  G.  Coggin,  nuU 
superintendent;  John  Stratton,  mining  captain;  A.  D.  Edwards,  clerk;  Jolm 
Grigg,  master  mechanic. 

()fli<ial  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  ltX)3,  diidoie 
the  following  figures: 

Amount  of  cash  paid  in  on  capit-al  stock $280,000.00 

Amount  paid  in  by  conveyance  of  proixTt y  ti)  ronipau}'. . .   700,000.00 

Entire  amount  invested  ,in  real  estate 45,340 J6 

Amount  of  personal  estate 306,756l05 

Comparative  figures  for  four  years  are  as  follows: 

1902.  1901.  1900.  1809. 

Mineral  produced,  lbs 6.847,270    6,317,045    0,577,955    6,147^55 

Refined  copper,  lbs 4,949,306    4,666,889    4,930,149    4,e75«88S 

Total  income $  588.200    $  735,577    $  800,177   $  802^ 

Expenses  at  mine 535,956       573,341        555,264       506.148 

Smelting  and  transp'n 62,954         62,954         60,311         63,0(9 

Total  cost 598,910       636,296       615,556       mfSB 

Mining  profits 99,281        193,621       220,777 

Landsales 47,788  11,600         

Construction ,38,676        191,143        114,007         78^ 

Balance —1,598    —80,262      +  79,613    +151,2» 

Dividends 80,000        80,000 

Surplus 94,101  95,699        175,962       ITOil* 

The  Atlantic  mine  is  located  about  2  miles  south  of  Portage  Lakoirf 
4  miles  southwest  of  Houghton,  the  main  tract  of  640  acres  incliidiqg  thi. 
mines  known  as  the  South  Powabic  and  Adams  before  1872.  The  Atlutii. 
has  the  Pacific  on  the  north;  Isle  Royale  and  undeveloped  lands  on  tbeoiA> 
and  south,  and  the  Pacific  and  St.  Mar>-'s  Mineral  Land  Co.  on  the  vtfL 
The  Atlantic  lands  are  all  on  the  mineral  belt,  being  the  south  half  of  Sec- 
tion 4,  except  the  southca.st  quarter  of  ihc  southeast  quarter;  the  north bl.'' 
of  Section  9,  and  the  northwcM  qiiaricr  of  tlic  northwest  quarter  ol  Sab*  < 
tion  10,  all  in  Town  5-1  North,  Ran^e  34  West.  The  company  also 
all  of  Section  16,  same  town  and  range,  bought  in  1897,  on  which 
have  been  sent  east  and  west,  in  search  of  the  Baltic  amygdaloid, 
success,  work  having  been  discontinued  in  August,  1903.  The  breMtrf 
t)ic  north  drift  of  No.  5  Baltic  shaft  is  little  more  than  2,000'  distant 
Section  1(».  Tln'roiupaiiy  also  owns  soveral  thousand  acres  of  timber 
a  millsitc  on  Lake  Snpcrior  aiul  valuable  frontage  on  Portage  Lake. 

The  mine  is  opened  on  an  amygdaloid  bed  of  brownish^  mottled  cokl 
averaging  about  15'  width,  with  strike  of  N.  50°  E.,  and  dip  of  54^  to5S^^ 
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aorthwest.  The  lode  is  the  most  westerly  worked  in  Hotighton  eounty, 
u  known  locally  as  an  asshbed,  greatly  resembling  the  ashbed  of  the 
]|d  and  adjacent  mines,  and  being  in  line  with  the  probable  southwest- 
continuation  of  the  Keweenaw  county  ashbed.  The  Atlantic  ashbed 
ies  the  least  copper  of  any  lode  now  worked  successfully,  and  has  long 
I  iuDOQs  for  its  profits,  i»Tung  from  rock  \'ielding  much  less  than  Ifo 
i  copper.  The  low  percentnge  of  copper  carried  l>v  the  lode  if  a  decidedly 
erse  factor,  but  the  mine,  under  its  present  management,  has  met  and 
'i\-ed  many  adverse  factors,  including  lean  rock,  mine  fires,  costly  equip- 
it  neceasitated  by  deepening  shaft."*,  installation  of  new  machinery,  con- 
letion  of  a  new  mill,  and  the  building  of  a  pri\*ate  railroad  required  for 
traffic  of  the  mine.  Among  other  disadvantages  are  a  wet  mine,  causing 
.▼y  pumping  charges,  and  a  treacherous  hansimr  wall.  ne<'es.«itatir^  the 
vnai  timbering  u.<vd  in  any  am\-g<laloid  mine  of  tlie  I^ke  superior  dis- 
:t  To  offset  all  this  are  certain  marked  advantage!*.  The  ashbed  is  t:.e 
tttt  rock  mined  in  tlie  district,  requiring  le<«  pnwer  in  drilling,  leai  dyr.a- 
te  in  breaking,  and  less  steam  in  stamping,  than  any  other  lode,  and  bre&ks 
A,  wlule  everything  is  mined  from  wall  to  wall.  Tlie  be^t  of  i\,e  lode  is 
low  in  copper  tliat  no  assorting  is  attempted.  Tlie  property  has  an  able 
td  economical  management,  and  is  often  quoted  by  mii.ir^  men  and  the 
ehnical  press  as  the  finest  e.Tample  extant  of  a  sucre^rful  low-irrade  mine. 
The  ax  shafts  are  lettered  in  order  from  north  to  «i^iuth.  "A**  shaft, 
K  northernmost,  opened  in  \H97  to  develop  nc-wly  p-irr*ji*^  gro-ir-d.  L 
mkat  an  angle  of  54°.  one  degree  f!.Mter  tliai:  t*.**  n*'  *-r  -^jif**.  ar.d  l-.  tr.e 
>prt  in  dimensions  of  any.  l>«-iiie  9x'yf  in-id'*  (»{  !;::i'.'-r^.  "ahh  t:.r«:  corii- 
irtments,  two  of  wliii-h  are  skip.vays.  the  tliird  for  :ii*-:i  ir.-i  p.^j^r".  rr  ;rfv* 
BpiovenM;nts,  i-oinpleti.-d  in  1V#(^».  consL-t  of  a  w*--^]*-:.  ->.af '-rv  kr^'ivt, 
Srt7'  on  the  ground  and  ^4'  liigh,  with  f^ur  r i'k-  .->?>r-.  T:.«:r<:  i«  a 
iWO'  boiler-house  with  redstouc  walN  a:.rj  «>t«-l  t:-*  r  -^/f.  ar.d  i  irt-V/ 
V^e-house  of  the  same  const  met  ion.  rontai.'.irjr  a  J'ixl'*'  do'j^>  C</rilvi 
fine  of  -\lIi»'-Chalmers  make,  so  built  tl.at  i:  ^ar:  )-'-  r  ^'.i.yyyAf^i  Ut^r, 
derifKi.  Hoisting  Is  done  over  a  double  cor.i'-al  drim  of  \'f  fi'^x::.*:*,tiT  fc*. 
therend  and  LV  0*  in  the  center.  r2i«ir.g  9-tori  -kip!^.  Tf.*-  -•  afr  /-  ;:.  \*ATt 
wind,  especially  in  the  north  ilrift*.  and  when  the  ftop^-*  r.'/—  oj^rr.*^  *.•*: 
wked  out,  in  a  year  or  two,  the  shaft  may  be  tl*>«J.  a:.d  p&y*',;*:  r/p^K:.;-'' r^ 
ade  tributary  to  **B'*  shaft,  which  is  1.377'  south  we*--,  of  '  .*  **-;*h  2  v>r.v 
irtments,  both  having  skip-tracks.  T^.i5  .'Ijkfr  l-  to  ?r.«r  2-'':.  \irtA  »♦,  •'•.* 
*eof  1903,  showing  good  copper  ground.  '"B"  f:>*af'  r^r  \  f.-*  rj.-ft/A 
int,  with  doul>le  conical  drum  Corlis?  hot?t  of  .Xlllr-Cr.-'a:.'.-.'-**  ::^£^..  *':::,.ixr 
design  to  the  plant  at  "A"  shaft,  but  much  lar^'rr  r\.r\  z^f *.'/"•.  rr^  'Jr-rrj 
iBg  12'  at  each  end  and  24'  4^  in  diameter  at  t*>r  ::tM:-  ix'.t^T*:  •■,<rr«;  :>  ^ 
lindrical  section  18*  wide,  thence  tapering  shiarply  '..•.  V^**.  '!..•«:'-•; or.*  7'.*; 
im  has  a  22^  face  and  weighs  140  toa?.  all  groov**  \Pi.:^  Ur*.^*  ir*^  U/r 
\'  steel  cable.  The  hoL-t  U  operated  in  counter*^!* .v^  *r-d  «  /'x^J  i'^r 
lepth  of  4,000',  1 1-tori  .-kips  beiriz  rai^ied  at  a  .>f^:^J  ^/  Z  V0f  \^  tuiw^ 
>perates  at  a  .-team  pressure  n'  Vf)  \Pp'\\A'  'o  •:.«:  „';'•.  iryj  U  dtf«^.t«*e4 
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and  non-condensing,  with  band  brakes  at  either  end,  set  by  gravity  and 
instantaneously  released  by  steam  power. 

''C  shaft,  next  southwest,  was  abandoned  after  the  fire  of  1898. 

"D"  shaft,  1,465'  southwest  of  ''B",  is  the  deepest  and  best  shaft  of 
the  mine,  9x18'  in  size  inside  of  timbers,  with  three  compartments,  two  for 
skips  worked  in  balance.  The  engine-house  is  48x60^,  of  redstcne  with 
steel  truss  roof,  housing  a  Nordberg  hoist  working  in  balance  and  calculated 
to  hoist  six-ton  skips  from  one  Ynile  depth.  The  boiler-house  has  four  150- 
h.  p.  Stirling  boilers.  Tliis  shaft  is  looking  well  and  gives  promise  of  good 
rock  for  the  future,  as  it  commands  a  large  territory,  and  the  bottom  leveb 
are  the  richest,  and  must  furnish  the  bulk  of  the  Atlantic's  future  productkNi. 

''E"  shaft,  2,440'  deep,  is  used  for  a  man- way  and  pipes  only. 

**¥"  shaft  is  478'  southwest  of  "D"  and  was  long  a  lai|^  productf. 
It  was  2,146'  deep  when  put  out  of  commission  in  1902. 

The  mine's  equipment  includes  a  50-drill  Ingersoll-Sergeant  air  com- 
pressor, machine,  carpenter  and  blacksmith  shops,  and  a  sawmill.  The 
principal  buildings  have  fire  pumps  and  there  is  an  efficient  volunteer  fin 
brigade.  The  village  dependent  on  the  mine  has  about  500  dwellingB,  half 
owned  by  the  company,  with  several  churches  and  one  of  the  best  gnded 
schools  in  the  state. 

The  Atlantic  railroad,  owned  by  the  company,  connects  mine  and  miU 
with  9  miles  of  main  line,  and  a  3-mile  branch  line  runs  from,  the  mine  to 
the  old  millsite  on  Portage  Lake,  where  there  are  large  coal  and  merchandiie 
wharves  for  receipt  of  fuel  and  supplies.  The  railroad  lias  4  Baldwin  and 
1  Brooks  locomotives,  130  hopper  cars  for  rock  and  coal,  and  60  flat  can, 
for  wood  and  general  freight.  The  mine  is  on  the  miun  line  of  the  Copper 
Range  railroad. 

The  stampmill,  built  1894-95,  is  at  Redridge,  on  Lake  Superior,  having 
nearly  2  miles  of  water  frontage,  and  is  151x234'  in  size,  of  wood  on  itoot 
foundations.  Water  is  furnished  from  a  dam,  described  in  the  artide  ob 
Baltic.  The  mill  has  6  stamps  with  18''  cylinders,  of  about  350  tons  dttllf 
capacity  each.  Chilean  rcgrinding  mills  are  used  for  the  raggings.  Fovtf  , 
is  supplied  by  a  14x42'^  Reynolds  engine  of  Corliss  pattern.  Then  are 
7x14x12"  Gardner  fire  pumps  in  the  mill  and  boiler-house  adjoining.  A 
machine  shop  in  the  mill  is  supplied  with  all  tools  required  for  repair  mdc 
and  fitting.  Adjoining  the  mill  is  the  boiler-house,  of  wood,  on  stone  walK  ' 
71x101'  in  size.  A  Green  fuel  economizer,  added  in  1899,  saves  about  12% 
in  coal  bills.  At  the  milLsite  there  is  a  30x36'  frame  warehouse,  store  build- 
ing, smithy,  and  a  number  of  comfortable  dwellings  for  employes. 

Production  of   refined   copper  was  4,949,366  lbs.  in  1902  and  about 
5,500,000  lbs.  in  1903.     The  mine  is  looking  better  than  for  several  yean 
past  and  1904  should  bring  a  dividend.     The  Atlantic  is  a  fine  exampb 
of  economy,  ability  and  all-round  honesty  and  fairness  in  mining. 
ATLAS  COPPER  SYNDICATE,  LTD. 

Offices:  St.  James  Sq.,  Manchester,  England.  It  camiot  be  kamed 
that  the  company  owns  any  copper  mining  properties. 
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ATLAS  EZFLQRATIOM  &  MUDG  Oa  MEXICO. 

Office:  Dou^bs,  Arix.    James  Rav.  ntAiiJCcr.     L^rds  aie  in  ttie  x»mbF?n 
part  of  the  Arizpe  district  of  Soaora,  Mexico,  about  15  r-.iW  HMih  ci  lAxigias. 
Cochise  county,  Arizona.    Ores,  cairyicc  coid  a=id  ci:*pper.  are  to  b<  ship- 
ped to  smdters  at  Douglas  and  El  FaM>. 
AKTIEBOLAGET  ATVIDABERG5  KOPPERVERK.  SWEDEB. 

Office  and  mine:  Atxidaberg.  Ostergoihlarid.  Swede:..  «  Tcaniicd  19iX>. 
under  laws  of  Sweden,  with  capitalizatioa  900.0i>>  krorer.  fuilj  paid,  shares 
1,000  kroner  par.  Baron  Th.  Adei^wald.  preader.t  azxl  eezjeral  n:Anager; 
Axel  Xygren,  superintendent ;  C.  .\.  Rudeliuc.  sndter  fuperinteikdent.  Ore 
is  slightly  argentiferous  chalcop\'nte.  averacir^  2^  copper.  Ha$  S  shafts, 
of  dOO'  to  ly-lOO',  with  about  4,000^  of  undereround  openizigi*.  Water  power 
generates  electricity  that  operates  the  mines  and  works.  Has  a  smelter, 
at  BerBbo,  9  kilometres  from  mine,  with  railroad  c^*:.Decticc.  Has  a  con- 
ceBtrator,  smdter  with  3  roasting  furnaces,  3  rever^.ieratory  furnaces  ami 
settling  tanks  for  cementation.  Production  in  19iJl  was  loS.tXX)  kp*.  of 
eement  copper;  60,950  kgs.  of  refined  copper,  and  I>6  kir«.  of  ?il\er.  .\ 
new  shaft  has  been  sunk  recently  in  proniLifing  ground,  and  production  i^ 
increasing. 
AURORA  MnmrG  CO.  MEXICO. 

Letter  returned  unclaimed  from  I  a  Cananea,  :M>nora,  Mexico.    >aid  to 
be  prospecting  on  lands  near  the  Greene  Consc^idated. 
AUSTRALIAN  COPPER  STHDICATE,  LTD. 

Offices:  2,  Royal  Elxchange  .\ve.,  London.  E.  C,  Eng.     Formed  "to 
acquire  mines  anywhere  in  the  world."     No  returns  secured,  and  it  has  not 
been  learned  that  company  owns  any  mining  property. 
AUSTRALIAN  MnUNG  CO.,  LTD.  AUSTRAUA. 

Offices:  42,  Xew  Broad  St..  Ix)ndon,  E.  C,  Ejig.  Heiir>-  Collier,  chair- 
man; Sir.  Samuel  Davenport,  K.  C.  M.  G..  Bumside,  Adelaide.  ^k)Uth  Austra- 
lia, colonial  agent;  Edgar  Collier,  secretan*-.  Capital,  £40.iXK),  shares  £2 
par.  Is  a  reorganization  of  the  .\ustniliau  Mining  Co.,  which  paid  consider- 
able di\*idends.  Present  company  is  pa>-ing  annual  dividends  of  Is.  per 
share.  I^nds,  about  20,000  acres  in  the  Keidy  Creek  district,  including 
the  Tungkillo  mine,  leased  to  tlie  Kitticoola  Copper-Gold  Co. 
AVIHO  MnrcS  OF  MEXICO,  LTD.  MEXICO. 

Offices:  Basildon  House,  Moorgate  St.,  London.  E.  C,  Eng.  Mine  oflice: 
Gabriel,  Durango,  Mex.  Capital,  nominal.  £1,(XX).000;  issut^l.  £978.442: 
debentures,  £18,800.  Was  reorganized,  Feb.  24.  1903,  shareholders  being 
assessed  2s.  6d.  and  8to<-k  marked  1 7s.  6d.  paid,  the  assessment  paying  a 
floating  debt  of  about  £50,000  and  lea%-ing  about  €70,000  for  development 
and  equipment.  Al)OUt  50,000  shares  are  owned  in  the  United  States.  F.  L. 
Gardner,  chairman;  W.  Rramall,  secretary';  W.  J.  A.  Pahner,  mine  manacer. 
Lands,  610  acres,  also  a  302-acre  damsite,  10  miles  from  a  railroad,  carr>ing 
a  very  large  body  of  low-grade  silicious  silver-copper  ores  and  said  to  have 
2.000,000  tons  of  ore  in  sight.  Values  are  mainly  silver  and  copper,  with 
a  little  lead,  the  highest  grade  ore  hcin?  !rhipp<  •!  to  >nielter.     Has  a  650' 
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shaft  showing  oxides  and  a  little  iiativc  copper  in  the  lower  levels,  also  a 
600^  tuuuel.  Hus  steam  and  electric  power.  A  large  concentrator  built 
on  the  property  was  found  iinsuitcd  to  tlie  ore,  and  under  the  advice  of  Prof. 
Ottakar  HofTinan  was  aI>andoncd  and  replaced  by  a  hyposulphite  lixiviatiou 
plant  of  100  tons  daily  capacity,  which  is  saving  85%  of  the  silver  and 
30%  of  the  gold  values.  Property  employs  several  hundred  men.  Former 
management  spent  tcK)  much  money  on  surface  and  not  enough  in  the  min^ 
and  also  made  a  mistake  in  the  plant  devised  for  treatment.  This  is  a  veiy 
big  low-grade  property,  requiring  skillful  and  cautious  handling,  but  with 
good  management  should  make  a  large  and  profitable  mine. 
AZTEC  MIlfE.  NEW  MEXICO. 

Mine  office:  Mineral  Hill,  Grant  Co.,  X.  M.    Is  planning  the  erection 
of  a  60-ton  concentrator. 
AZTEC  COPPER  CO.  ARIZQHA. 

Office:  136  Hartford  Bldg.,  Chicago,  Ills.     Mine  office:  Prcscott,  Yavapai 
Co.,  Ariz.     E.  M.  Sanford,  attorney;  S.  J.  Goldie,  superintendent.     Lands, 
20  claims,  showing  copper  ores.     Has  steam  power. 
AZTEC  COPPER  CO.  MICHIGAH. 

Office:  care  of  John  C.  Watson,  treasurer,  68  Devonshire  St.,  Boston, 
Mass.  Lands,  1,534  acres,  just  east  of  the  Hilton  nunc  of  the  Adventure 
Consolidated,  in  Ontonagon  county,  Michigan.  Has  produced  353  tons,  863 
lbs.  of  refined  copper,  of  which  100  tons  was  secured  in  a  single  mass.  Idle 
many  years. 
AZTEC  COPPER  MINING  &  SMELTING  CO.  MEXICO. 

Office:  007  Stephen  Girard  Hhlg..  Philadelphia,  Pa.  Mine  office:  Ranclio 
del  Alinirez,  Jalisco,  Mcx.  Capitalization  $300,000.  Dr.  Pemberton  Dudley, 
president;  John  H.  AVilliani*<,  troa.Mircr;  C.  1).  I^ncc,  secretar)'.  Company 
advertises  its  stm'k  as  a  safe  investment,  but  this  opinion  is  not  generally 
shared  by  people  in  a  position  to  know. 
AZTEC  GOLD  &  COPPER  MINING  CO.  COLORADO. 

Office:  53  State  St.,  Boston,  Mass.  Mine  office:  Needleton,  La  Plata 
Co.,  Colo.  ( )rganized  1S09,  under  laws  of  Maine,  with  capitalization  $2,000,000, 
sliares  $1  par.  David  W.  Williams,  president ;  C^eo.  F.  Hradstreet,  secretaiy 
and  treasurer;  W.  Z.  Kinney,  K^'ii^'^rul  manager;  Josiah  Moore,  superinten- 
dent. Lands,  40  claims,  area  .')(K)  acres,  }<howing  2  fissure  veins  averaging 
2'  width  and  carrying  sulphide  ores  with  estimated  average  value  of  $18 
per  ton  in  gold,  silver,  lead  and  copper,  developed  by  a  960'  tunnel 
Has  gasoline,  water  and  electric  power,  and  plans  erection  of  a  concentrator 
in  1904. 
AZURITE  COPPER  CO.  ARIZOHA. 

Office:  Williams,  Ariz.  Mine  office:  Willaha,  Coconino  Co.,  Aria.  A. 
Tyroler,  president;  Olaf  H.  Vrysi^  secretary;  John  S.  Green,  superintendent. 
Organized  under  laws  of  Arizona,  with  capitalization  $1,500,000,  sharea  $1 
par.  Lands,  10  clahns  in  the  Francis  dL<«trict,  on  the  line  of  the  Santa  Fe 
&  Grand  Canyon  R.  H.,  showing  j>roini8ing  ore  luxlics.  Coni]>a«y  con- 
templates shipping  ore  tu  the  smelter  of  the  .\nita  Consolidated  at  Williams. 
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AZURTTE  COPPER  ft  GOLD  CO.  ARIZONA. 

Office:  Tucson,   Ariz.    Mine  office:  Azurite,    Pima  Co.,   Ariz.    Thos. 
HugfaeB,  superintendent.    Has  auriferous  and  argentiferous  copper  ores, 
with  steam  power  and  70-ton  smelter.     Lands,  13  claims,  showing  a  large 
body  of  low-grade  ore. 
BABCOCK   ft  EITTBRlfAN  GROUP.  OREGON. 

At  Althouse,  Josephine  Co.,  Ore.    A  prospect  on  which  limited  develop- 
ment work  has  secured  good  assay  values. 
BABT  HcEXE  GOLD  WNING  CO.  OREGON. 

Mine  office:  Sumpter,  Baker  Co.,  Ore.  L.  G.  Lilley,  manager.  Ores 
eany  gold,  silver,  lead  and  copper.  Has  steam  power  and  employs  10  men. 
BACHELOR  GOLD  MINING  CO.  COLORADO. 

ICine  office:  Lake  City,  Hinsdale  Co.,  Colo.    C.  F.  Meek,  superintendent. 
Ores  carry  gold,  silver,  lead  and  copper.     Ha.s  water  power  and    employs 
about  25  men. 
BADEN-BADEN  GOLD  MINING  CO.  COLORADO. 

Mine  office:  Black  Hawk,  Gilpin  Co.,  Colo.     Newell  Bros.,  managers. 
Has  gold-silver-copper  ores  and  steam  power.     Employed  about  25  men  at 
last  accounts. 
BADGER  MINE.  COLORADO. 

On  the  Platte  river,     12  miles  east  of  Pearl,  Colo.    Owned  by  Alex. 
Hilton,  et  al.     Has  a  limited  amount  of  development   work,  with  a  good 
showing  of  high-grade  ores. 
BADGER  COPPER  CO.  WYOMING. 

Organized  1902,  to  operate  in  Albany  county,  Wyoming,  with  head- 
quarters at  Laramie,  Wyo.     Letter  to  company  returned  unclaimed. 
BADGER  STATE  MINING  ft  MILLING  CO.  WYOMING. 

Office  and  mine:  Saratoga,  Carbon  Co.,  Wyo.  Employs  5  men.  Gustave 
Jensen,  president  and  general  manager;  C.  E.  Jensen,  secretary  and  treasurer; 
John  H.  Davis,  superintendent.  Organized  December  26,  1901,  under  laws  of 
Wyoming,  with  capitalization  $1 ,000,000,  .shares  $1  par.  Lands,  S  claims,  area 
140  acres,  sho^inng  3  fissure  veins,  averaging  4'  width,  and  giving  average 
assays  of  50%  copper,  50%  lead  and  from  a  trace  up  to  4(X)  oz.  silver  per  ton, 
opened  by  sliafts  of  GO'  and  105'  and  a  OO'  tunnel.  Company  plans  sinking 
shaft  to  a  depth  of  300^  in  1904. 
BAHIA  EXPLORATION  CO.  BRAZIL. 

Has  sundry  copper  claims  about  50  miles  west  of  Jaguarary,  Brazil, 
showing  ores  assaying  2%  to  4%  copper. 
BALACLAVA  COPPER  MINING  CO.  AUSTRALIA. 

Mine  office:  Broken  Hill,  N.  S.  W.,  Australia.     W.  O.  H.  Simons,  superin- 
toident.     Has  auriferous  copper  ores  and  employs  about  20  men. 
BALADE  MINE.  NEW  CALEDONIA. 

Address:  probably  Noumea,   New  Caledonia.     Mine  discovered   1884: 
Ores  are  concentrated  up  to  17  to  20%  copper.     Production  small. 
BALAKLALA  CONSOLIDATED  COPPER  CO.  CALIFORNIA. 

Office:  222  Bush  St.,  San  Francisco,  Cal.     Mine  office:  Kennett,  ShasU 
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Co.,  Cal.  Peter  L.  Kiinberly.  president;  C.  A.  Malm,  vice-president  and 
treasurer;  W.  F.  Snyder,  general  manager;  Grant  Snyder,  superintendent. 
Company  succeeded  the  Balaklala  Mining  Co.  Lands,  64  claims,  adjoining 
the  Trinity  mine,  formerly  under  bond  to  the  Mountain  Copper  Co.,  but  not 
•  taken  because  of  a  defective  title  since  remedied  by  the  courts.  Principal 
development  is  on  El  Capitan  group,  opened  by  tunnels  showing  a  sulphide 
ore  body  60'  to  100'  wide  on  the  400'  level,  ore  ranging  from  very  poor  to  very 
good,  and  said  to  show  an  average  of  better  than  11%  copper.  Property  has 
been  extensively  probed  by  diamond  drills,  which  have  shown  several  large 
deposits  about  100'  below  the  body  opened  by  tunnel.  Ore  occurs  in  lenses, 
the  largest  bemg  estimated  at  50x500x700'  in  size.  Has  steam  and  electric 
power,  with  line  surveyed  for  railroad  to  connect  the  mine  and  smelter-site. 
It  is  plamied  to  build  a  large  smelter,  probably  of  about  500  tons  capacity,  in 
the  near  future.  The  Balaklala  is  controlled  by  strong  men  and  apparently  is 
a  valuable  property. 
BALD  MOUNTAIN  MINING  CO.  WASHINGTON. 

Has  claims  near  Clear  Lake,  Skagit  Co.,  Wash.     A.  H.  Rogers,  superin- 
tendant,  at  last  accounts. 
BALHANNAH  COPPER  &  GOLD  MINE,  LTD. 

Not  found  by  postal  authorities  at  former  address,  Broad  Street  House, 
London,  E.  C,  Eng.     Probably  moribund. 
BALEJIN  COPPER  CORPORATION,  LTD.  TURKS7. 

OfRces:  6,  Redcross  St.,  London,  E.  C,  Eng.  Sir  Owen  R.  Slacks, 
chairman;  Ernest  A.  Foster,  secretary;  Mario  Kreiger,  managing  director  in 
Turkey.  Capital,  nominal,  £20,000.  Property  is  the  Yardimly  copper  mine, 
area  7,900  acres,  and  the  Chapzi-Hane  mine,  area  2,500  acres,  in  the  Rhodope 
Mountains,  northwest  of  Constantinople,  held  on  an  annual  rental  of  £420 
and  5%  royalty  on  gross  profits. 
BALLA  BALLA  COPPER  MINES,  LTD.  AUSTRALIA 

Reorganized  as  New  Balla  Balla  Copper  Mines,  Ltd. 
BALLARAT  COPPER  MINING  CO.  WASHIHOT09. 

Mine  office:  Newport,  Stevens  Co.,  Wash.     Ores  carrying  gold,  copper 
and  silver  are  being  developed  by  a  crosscut  tunnel. 
BALLARAT  &  LYELL  MINES,  LTD.  TASMANU. 

Offices :  24,  Hlonifield  House,  London  Wall,  London,  E.  C,  Eng.  Heitot 
Allen,  chairman ;  W.  V.  Ward,  secretar>\  Is  a  reorganisation  of  the  Orest 
Mount  Lyell  Copper  Co.,  Ltd.  Capital,  nominal,  £250,000.  Lands,  639  acres, 
held  on  21 -year  lease  from  1898,  at  £170  ammal  rental.  Has  about  3,000^  of 
underground  openings,  with  narrow  veins  found  at  two  points.  Employed 
3  men  at  last  accounts. 
BALTIC  MINING  CO.  MICHIOAH. 

Office:  11-13  William  St.,  New  York.  Mine  office:  Baltic,  Houghton  Co., 
Mich.  A  large  producer,  employing  about  600  men.  Organized  December, 
1897,  under  laws  of  Michigan,  with  capitalization  $2,500,000,  shares  $25pir, 
$18  paid  in.  Annual  meeting,  first  Monday  in  March.  John  Stanton,  pnn- 
dent ;  John  U.  Stanton,  secretary  and  treasurer ;  John  Stanton,  Joseph  E.  Qay, 
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Wm.  A.  Fftine,  S.  L.  Smith  and  Cameron  Currie,  directors;  Frank  McM. 
Stanton,  agent;  F.  W.  Denton,  superintendent;  Martin  Trethewey,  mining 
captain ;  Wm.  C.  Cole,  clerk ;  F.  G.  Coggin,  mill  superintendent ;  W.  J.  Richards, 
master  mechanic.  Practically  the  entire  stock  issue  of  the  Baltic  is  owned 
by  the  Copper  Range  Consolidated  Company. 

Official  returns  to  the  state  of  Michigan,  as  of  date  January  1, 1903,  dis- 
ck»e  the  following  figures: 

Amount  cash  paid  in  on  capital  stock $1,800,000.00 

Amoimt  paid  in  by  conveyance  of  propert  y  to  company ...     1 ,000,000 .  00 

Entire  amount  invested  in  real  estate 1,014,750.00 

Amount  of  personal  estate 180,048 .  10 

Amount  of  unsecured  or  floating  debt 396,878. 69 

Production  of  copper  in  1902, 6,285,819  lbs. 

Lands,  800  acres,  near  the  Eastern  Sandstone  of  the  Keweenawan  copper 
bdt,  ibout  75  acres  being  on  the  sandstone  and  non-mineralized.  Holdings 
comprise  all  of  Section  21  except  the  southeast  quarter,  and  the  west  half  of 
Section  20,  Town  54  North,  Range  34  West.  Is  bounded  on  the  north  by  the 
Wbol  Kate  and  Section  Sixteen  of  the  Atlantic;  on  the  east  by  St.  Mary's 
Mineral  Land  Co.,  on  the  south  by  St.  Mary's  lands,  lands  of  Hussey, 
Howe  k  Co.  and  the  Trimountain  mine ;  on  the  west  by  the  Trimountain.  The 
Bftltic  IB  2^  miles  due  south  of  the  Atlantic,  and  its  northermost  shaft  is 
Dot  quite  4  miles  south  of  No.  10,  the  southermast  shaft  of  the  Huron  mine  of 
^  Isle  Royale.  To  the  southward  the  Trimountain  and  Champion  mines 
ve  opened  on  the  same  lode,  which  has  a  strike  of  N.  63°  E.  from  Baltic  shafts 
2  to  5.  To  the  northeastward  of  No.  5  the  strike  and  continuation  of  the  lode 
^  we  uncertain.     There  is  an  extensive  fault  in  this  direction,  not  yet  reached 

f  ^y  the  north  drifts  from  No.  5,  and  the  lode  is  probably  thrown  some  distance 
to  the  eastward.  The  dip  of  the  lode  averages  about  73°,  the  sharpest  of  any 
<fcveloped  cupriferous  bed  hi  the  Lake  district. 

The  Baltic  shafts  are  nimibered  from  south  to  north.     No.  1 ,  the  discovery 
*^t,  located  between  Nos.  2  and  3,  was  abandoned  at  a  depth  of  219',  having 
^n  gunk  at  a  \iTong  angle.     No.  2,  the  southermost  shaft,  is  260^  deep,  and 
<irift8  toward  it  from  No.  3  indicate  the  advisability  of  the  resumption  of 
sinking  in  No.  2.     No.  3  is  1,170^  northeast  of  Xo.  2  and  nearly  1,000^  deep. 
Vo.  4  is  900'  northeast  of  No.  3  and  about  950'  in  depth.     No.  5  is  855'  north- 
east of  No.  4  and  is  also  about  1,000'  deep.     The  extreme  shafts  No.  2  and  No. 
5,  are  3,025'  distant,  in  addition  to  which  750'  has  been  proven  by  the  north 
(irifts  of  No.  5.    Shafts  3,  4  and  5  are  the  principal  producers.     The  engino 
house  at  No.  3  is  38x50',  of  steel  frame  with  concrete  filling.     The  shaft - 
rockhouse  is  a  35x71' with  17x31' wing  and  is  88' high,  of  wood  sheathed  with 
steel,  and  has  a  16x18"  engine,  two  18x24*  Blake  crushers  and  rock  bins  with 
1,400  tons  storage  capacity.     No.  4  shaft  has  a  Nordberp  conical  hoist,  good 
for  a  depth  of  5,000',  installed  in  1903.     The  shaft-rockhouses  at   Nos.  4 
and  5  are  practically  duplicates  of  that  at  No.  3.     No.  5  .shaft  is  timbered  to 
the  f»eventh  level  and  will  materially  increase  it«  depth  in  1904.     The  north 
drifts  from  No.  5  show  .settled  ground  on  the  lower  lovols.     The  Baltic  amyg- 
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daloici  is  an  cxrpptioually  str*)ng  lode,  ranging  from  15'  to  Gf/  in  width,  and  Is 
so  well  miner.'ilizcd  ilial  at  tnust  points  it  must  be  mon*  or  less  thourougiiJy 
beaten  away  from  wall  to  wail.     The  great  width  of  the  stope^  haa  brought 
about  the  use  of  a  walling  system,  by  which  waste  ro<*k  is  built  uito  dry-walk 
along  the  drifts,  thus  saving  linil>enng,  while  giving  stronger  walls  tliaa  any 
timber  could  supply,  saving  the  cost  of  hoisting  lean  rock.     The  w 
s^'strm  of  the  Baltir  has  given  rise  Xo  some  conlro\er^,  certain  anthoriti 
decerning  it  expeni?ive  and  unsatisfactory,  but  it  so  happens  that  the  men  i; 
actual  charge  of  the  mine,  who  are  perliaps  best  aci:{uainted  w4th  the  cirei 
stance.^,  are  thorrvygjily  satisfitxl  tlmt  the  nietho«J  is  the  best  available  for  tb 
peculiar  requireiiionts  of  the  mine.     A  little  melaconite  is  found  in  narro^ 
fisstut?  \'cins  crossing  the  lode,  these  being  too  small  to  follow,  but  the  bhi4' 
oxide  ore  mind  in  the  stopi>s  is  saved  in  the  milling^  carrying  35%  to  40'! 
copper,  as  dresst*d,  and  ^'n*clt8  readily  with  the  native  copper  mineral.    The] 
native  copper  of  the  Baltic  i;*  arseninih  and  it  is  possible  that  a  small  amoutil 
of  copper  arsenides  are  mined  Jind  milled,  as  narrtiw  arsenical  ftssure  vci«* 
occur  occasionally  in  the  district  >tiuth  of  Portage  Lake.     While  the  product 
is  arsenical,  it  makes  wire  of  great  terLsile  strength.     The  Baltic  lode,  taking 
its  immc  from  the  first  mine  opened  upon  it,  was  discovered  in  1882  but  WM 
abandoned  at  shallow  depth  becaujie  a  drill-hole  pitched  at  a  wrong  aiigte  nn 
into  the  hanging  wall.    Since  taken  over  by  the  present  company,  progres  liw 
been  contitmous  and  highly  satisfactory.     The  company  began  HMJS  with  a 
debt  of  almost  $40(1,000,  all  of  which  was  lifiuidated  and  a  credit  IwilaiKf 
accumulated  by  net  earnings  of  the  year. 

The  cfjmpressor  Iionsc,  betneen  sliaft.*^  3  and  4,  is  36x58'  in  s\zc,  of  slum', 
with  concrete  fomKlntions  antl  ytecl  roof,  housing  a  compressor  with  capat'ty 
to  rctluce  4,0<KJ  cul/ic  feet  at  free  air  jjer  minute  to  a  pre-ssure  of  70  lbs.  p*"' 
inch.  Tht.'  mine  operates  ab*mt  45  power  drills.  Adjoining  is  a  boiler  liou*^ 
of  similar  material,  41K7ti\  with  wing  12x62',  having  four  250-h,  p.  Stirl"^ 
water-tube  boilers  and  a  i4t/  self-supporting  steel  smokestack*  This  M**' 
plant  supplies  steam  for -shafts  3  and  4.  Adjoining  the  boiler  house  b  a  3w 
coal  trestle,  with  storage  capacity  of  5,000  tons,  underneath  being  ft  Sxa 
concrete  tunnel,  through  which  coal  is  hauJcd  in  tram-cars  on  a  do'^'^ 
grade  by  an  endless  caljlc.  There  is  also  a  complete  electric  plant.  Tb« 
mhio  structures  inchidc  a  ,Sl)xi:J2'  combination  nmchine-shop  and  finutby* 
with  stone  walls  and  steel  r<Kff ;  a  42x72'  carpenter  .shnp;  a  commodiouis  offif* 
building:  3(bt90'  miners*  ciianging  house,  supplied  with  hot  and  cold  ^nJ^^i 
bath-tubs!  and  lockers,  and  abmit  75  well-built  dwellings  for  employes,  Tlw 
mine  is  on  tlie  Pahiesdale  branch  nf  the  Copper  Range  railroad  and  \i^ 
reachod  liy  a  branch  of  the  Atlantic  railroad. 

T!ie  stami>mill  ia  at  llcdridge,  on  Lake  Superior*  half  a  mile  w<sst  of  ^ 
Atlantic  mill,  and  went  into  commission  Deceml>er,  1901.  The  mill  prof*^ 
is  175x195',  of  stmctural  steel  on  stone  foundations,  the  foundation  alotie 
costmg  nearly  $fM),00<l,  Thcr*'  arc  4  Nnrdberg  stamps  with  20x24*  cylindcTi, 
crushing  about  5f>0  tons  each,  daily.  Foundations  for  the  titamps  arm  tl« 
most  mfisstve  ever  set,  the  use  of  timber  liaving  been  dispensed  with,  thm 
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bang  90-toii  anvil  pistes  beneath  the  mortars.  Eight  Wilfley  concern  rators 
replace  finisher  jigs  and  slime  tables.  A  compound  condensing  Corlias  engine 
runs  the  4  stamps  and  washing  machiner\'.  The  dbchaige  at  the  mill  is  25' 
above  the  mean  water  datum,  and  with  the  usual  drop  of  one  in  ten  pro\ides 
for  the  wasting  of  many  millions  of  tons  of  tailings  by  gravity. 

The  mill  is  heated  by  the  Coogan  k,  Strothenke  system,  air  being  delivered 
from  4  blowers,  after  previous  heating  b}-  passuig  over  steam  coils,  radiation 
in  the  coils  being  insured  by  the  vacuum  system.  Adjoining  the  mill  is  a 
55x9(K  boiler  house,  of  sted  frame  on  stone  foundations,  housing  five  250-h.  p. 
Stiiiing  water- tube  boilers,  and  a  Green  fuel  economizer.  Draft  is  secured 
by  a  set  of  duplex  fans,  driven  by  the  mill  engine.  Behind  the  boiler  house 
is  a  25,00(M^n  coal  storage  yard,  for  the  joint  use  of  the  Baltic  and  Atlantic 
mills.  Coal  is  brou^t  to  the  boilers  through  tunnels,  by  gravity.  The  mill 
has  centrifugal  crudiing  rolls  for  regrinding,  and  is  stamping  about  1,700  tons 
daily.  It  is  hoped  to  eventually  raise  the  capacity  to  neariy  or  quite  2,000 
tons  daily. 

Water  for  both  the  Baltic  and  Atlantic  mills  is  furnished  by  a  steel 
gravity  dam  across  the  mouth  of  Salmon  Trout  river,  built  jointly  by  the 
Atlantic  and  Baltic  mines,  at  a  cost  of  about  $150,000.  This  structure  Lb 
built  of  steel  and  anchored  by  its  own  weight,  irrespective  of  the  holding 
power  of  the  rock.  The  plan  was  suggested  by  J.  F.  Jackson,  of  t he  Wisconsin 
Bridge  &  Iron  Co.,  and  the  details  inspected  and  approved  by  Foster  Crowell, 
who  acted  as  consulting  engineer  during  construction.  The  dam  was  built  by 
the  Wisconsin  Bridge  &  Iron  Co.,  and  Prendeigast  &  Clarkson,  the  com- 
pleted woric  requiring  about  1,000,000  pounds  of  stcci  and  8,000  cubic  yards  of 
concrete  work.  It  impounds  about  1,250,(K)0,000 gallons  of  wat-er  and  at  the 
river's  lowest  stage  can  furnish  water  to  wash  5,000  tons  of  rock  daily,  300  days 
each  year.  As  the  cost  of  pumping  water  at  ot  her  mills  in  the  district  averages 
about  2  cents  per  ton  of  rock  stamped,  the  dam  effects  a  great  saving.  The 
dam  is  anchored  in  a  cement  foundation  of  great  strength,  and  is  in  five  sections^ 
with  a  total  length  of  475',  the  central  or  deepest  section  being  74'  liigh. 
There  is  a  wing  200'  long  on  the  west  and  a  350'  wing  on  the  east,  these  being  in 
comparatively  shallow  water  and  made  with  cement  cores  built  up  from 
excavations  in  bed-rock,  buttressed  by  earth  embankments.  The  five  sections 
of  the  dam  proper  are  all  of  the  same  general  design,  the  central  section  being 
highest,  as  it  is  bottomed  in  the  bed  of  the  river,  and  having  a  wider  and 
heavier  concrete  base,  with  a  stronger  steel  bracing.  Tlie  dam  is  of  steel 
throughout,  anchored  in  a  concrete  base,  with  braces  between  the  crest  of 
the  dam  and  the  extreme  foot  of  the  cement  base.  The  following  do^scription 
of  the  central  section  will  give  an  idea  of  the  general  construction  of  all  five 
parts.  The  concrete  base  is  62'  wide,  built  up  from  rock  excavations.  The . 
resultant  of  all  pressures  gives  a  pressure  of  2,626,000  pounds  for  each  stool 
section  of  8'  width  and  74'  height.  The  upper  50'  of  the  dam  in  this  central 
section  ci  100'  is  inclined  from  the  water  at  an  angle  of  45*^,  throwing  the  point 
of  overturning  within  the  central  third  of  the  concrete  base,  thus  allowing  an 
ample  margin  of  safety.     The  dam  is  made  of  plates  of  best  boiler  steel,  con- 
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CAve  on  the  water  side,  8x16'  in  size  and  3ir  thick,  riveted  and  caulked  waters 
tight  and  supported  by  parallel  inclined  "I"  beams  24"  thick  for  the  full  depth 
of  SC  below  the  crest  of  the  dam.  On  the  lower  section  the  steel  plates  are 
each  8x16'  and  3-16"  thick,  concave,  riveted  and  caulked,  but  resting  directly 
against  the  concrete  base.  The  "1 "  beams  of  the  upper  or  main  section  are 
supported  by  heavy  t  riangular  frameworks  of  inclined  steel  columns  and  struts. 
The  entire  steel  structure  is  anchored  to  a  2^  steel  base-plate  at  the  bottom  of 
the  concrete  by  a  large  number  of  1.5",  2f  and  2.5*'  steel  rods,  of  15'  to  SCK  in 
length.  Wat«r  is  taken  from  the  dam  about  20'  below  the  crest  by  three  38' 
riveted  steel  pipes,  one  pipe  being  on  the  Atlantic  and  two  on  the  Baltic  side. 
There  is  a  system  of  valves  and  waste  weirs,  but  the  structure  is  of  such  a 
nature  that  it  could  not  be  injured  were  water  to  flow  continuously  over  its 
crest  for  an  indefinite  period.  Surmounting  this  dam  is  a  trestle  of  the  Copper 
Range  railroad,  built  at  the  same  time  but  in  nowise  a  portion  of  the  dam. 
The  center  of  the  railroad  track  is  7'  above  the  crest  of  the  dam,  W  down- 
stream. In  the  central  sections  the  foundations  ifor  the  feet  of  the  trestle 
are  all  in  the  concrete  work,  elsewhere  the  northern  piers  for  the  trestle  are 
separately  built. 

The  Baltic  began  production  in  August,  1899,  with  one  leased  stamp  at 
the  Atlantic,  a  second  stamp  being  leased  one  year  later.  The  first  stamp  in 
the  Baltic  mill  was  started  December  19,  1901,  the  second  in  February  and 
the  third  in  August,  1902,  while  the  fourth,  which  began  work  on  the  Cham- 
pion rock,  in  1902,  started  on  Baltic  rock  upon  the  completion  of  the  Champion 
mill.  The  Baltic  is  fortunate  in  possessing  a  strong  and  well  mineralized 
lode,  and  has  been  equally  fortunate  in  having  an  experienced  and  highly 
capable  management  during  its  period  of  development.  The  growth  of  the 
property  is  best  showm  by  the  figures  of  production.  In  1901  the  mine  made 
2,641,432  lbs.  of  refined  copper;  in  1902  the  output  was  6,285,819  lbs.,  and 
in  1903  was  about  10,500,000  lbs.  of  refined  copper  secured  from  a  mineral 
production  of  15,267,980  lbs.  Production  for  1904  will  probably  be  at  the 
rate  of  about  1,000,000  lbs.  monthly.  The  Baltic  is  one  of  the  best  of  the 
newer  Lake  Superior  mines,  and  has  before  it  a  long  and  highly  promisinip 
life,  during  which  it  should  return  to  its  owners  many  millions  of  dollars  in 
net  profits. 
BALTIMORE  COPPER,  SMELTING  &  ROLLING  CO.  MARYLAinO* 

Oflftce  and  works;  Baltimore,  Md.    Does  an  extensive  smelting  and 
refining  business,  mainly  on  imported  mattes  and  blbter  copper.     Has  a  con- 
tract, expiring  1905,  for  refining  the  blister  copper  of  the  Mt.  Lyell  Mining  &- 
Railway  Co. 
BALTIMORE  &  SONORA  GOLD  &  COPPER  CO.  MEXICO. 

Office:  909  MaryUind  Trust  Bldg.,  Baltimore,  Md.  J.  O.  Johnston, 
president ;  Chester  F.  Johnston,  seecretary.  Capitalization  $5,000,000,  shares 
$10  par.  Lands,  387  acres  in  the  Arizpe  district  of  Sonora,  Mexico,  on  the 
western  slope  of  the  Cananea  Mountains,  showing  lai^ge  and  promising^  out' 
crops  of  carbonate  and  silicate  copper  ores.  Property  is  considered  decidedly 
promising. 


I 


SaVAirERA  MINIHG  CO.  MEXICO. 

iMi:^:  11  Broad  way »  New  York.     Herbert  T,  Deatty,  president;  Chos. 
W. White,  secretary  and  treasurer      La«t  heard  of  company  waa  the  arrest 
<lflheprK*kieBl  tit  the  instigation  of  the  secretary,  for  alleged  misappropria- 
tion of  Imnis. 
BAiniZR  GOLD  A  COPPER  MIWING  CO.  WASHIHGTOH. 

Mine  ofHce:  Chelan,  Okanogan  Co,,  Waah.     Dr,  J,  L.  Jacobs^  president; 

R;W.  Eager,  fti?*crelar\'.     Main  tunnel  101/.     Has  secured  ores  assaying  18% 

Slo  to  S33  gold  per  ton.     Purposes  mstaUmg  a  water  power  plant 

pressor.     Idle,  but  will  reaume  work  when  snow  leaves  in  spring 

BmaUKDA  MniES.  IHDIA. 

At  Baragundii,  Hazaribagh,  Bengal.  India.     Were  operated  1887  to  1891, 
UmuDg  out  about  1,000  tons  of  copper  in  five  years.     Ore  occurs  as  chalcopy- 
iH«,  mailing  only  \%  to  3%  copper,  in  a  gangue  of  mieaeeous  schist.     All  ore 
nuoed  was  carted  21  miles  to  the  smelter  at  Giridhi, 
SDCEaOir  DE  BARAZARTE.  CHILE. 

Uioe  office:  Papoeo.  T/dtal,  Antofagasta,  Chile.  Ernrsto  Gabler,  super- 
ntendeiit.  Property  includes  the  Re%'enton  mine,  400^  deep,  and  the  Abun- 
<l»ncia  mine,  380'  deep,  Unh  opened  in  1830,  also  the  Union  mine.  Has 
^tenm  power  and  empkn's  about  50  men. 

BARE  HILL  MIIfE.  MARYLATO, 

Owned  by  Albert  Smyser,  York,  Pa.  An  tM  property,  showing  slightly 
wriferous and  argentiferous  chaleopyrite  and  bornite. 

BARKIS  k  JOHNSOU  CO.  PERU, 

This  fimi  shipped  al>out  3,000  tons  of  matte,  averaging  40%  to  60%  cop- 
per and  225  02.  silver  per  t<»n,  in  1902,  and  expected  to  doul>le  this  amount 
in  1903. 

BAROTSE  COPPER  CO.,  LTD.  RHODESIA. 

Offices:  19,  St.  *Swithin's  LMne,  London,  E.  C,  Eng.     A.  W.   Bird,  secre- 

'4ty.    Ijinds  are  in  Rhodesia.     I  nderstCKKl  that  property  is  to  l>e  sold  to 

Cv»pper  Co.,  Ltd.,  far  a  stock  interest  in  latter. 
BARRAHCA  COPPER  CO.  MEXICO. 

Offjoe:  120  Liberty  St.,  New  York.     Mine  office:  Barranca  del  Cobre, 
Quhuahua,  Mex,     W.  L  B.  Cowell,  jnana^er.     Operates  Lti  Furinima  mine, 
ing  copper,  gold  and  nilvcr.    Main  8haft  750';  miiin  tunnel  2,100'.     Han 
power,  20-8tamp  mill,  two  4'  Huntington  mills  and  a  OO^ton  .smelter. 
BARSTOW  mWES.  COLORADO, 

Mine  office:   Ironton,  Ouray   Co.,  Colo.      John  GeLsel,  miiwrintendcnt. 
Have  auriferous  and  argent  if  eroui*  copper  ores. 

BASm  GOLD  &  COPPER  BfllVmG  CO.  MONTANA* 

Office:  car**  of  E.  H.  Hidden  tt  ('o.,  20  Broad  8t.,  New  York.  Mine  ofHce: 
Bttin.  Jefferson  Co,,  Mont.  Robt,  B.  Sinith,  president;  M.  L.  Hewitt,  vice- 
preeident  and  general  mannger;  B.  LowinHon,  .siMretary  and  t  reasvircr.  Lands, 
280  acres,  patented,  on  which  considerable  dcvclupmcnt  hfis  Ijcen  secured, 
ny  involved  in  litigation  and  financial  difficult ie-s  at  last  account ». 
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BASIN  &  BAY  STATE  MINING  CO.  HOHTANA. 

Mine  ofHcc:   I^sin,   Jefferson  (^o.,   Mont.     Has  a  large  concentrator, 
leased  to  the  United  Copper  Co. 
BASSETT  MINES,  LTD.  ENGLAND. 

Office  and  mines:  Basset t  Mines,  llcdnith,  Cornwall,  England.  F.  Oats, 
chairman;  U.  Uendle,  s<»c'retary ;  W.  James,  mine  manager.  Capital,  nominal, 
£100,000,  but  property  is  operated  on  the  cost-book  plan.  Is  primarily  a  tin 
mine,  but  produces  a  little  copper.  Is  developed  by  shafts  and  ha»  st«am 
power  and  stamps. 
JOHN  BATES.  BOLIVIA. 

Office  and  mine:  Coro  Coro,  La  Paz,  Bolivia.     Works  a  conglomerate 
carrying  native  copper.     Has  steam  power  and  employs  a  small  force. 
BATES  MINING  &  SMELTING  CO.  MASSACHUSSSTTS. 

Office:  Gardner,  Muss.  Mine  oflicc:  Charlemont,  Franklin  Co.,  Mmb. 
Employs  5  men,  in  development  work.  Organized  1902,  under  laws  of  Bfaine, 
with  capitali/at  ion  $2(K),(KN),  shares  $1  par.  Wm.  H.  Bates,  Jr.,  president  and 
general  manager;  Anton  Scholz,  Jr.,  secretary;  J.  North,  mining  captain. 
Lands,  about  75  acres,  showing  three  3'  fis.sure  veins.  Ores  are  ehalcocite, 
bomite  and  chalcopyrite,  as-siiying  16%  copper  and  $10  gold  per  ton.  Has  ome 
shallow  shaft,  one  (>()'  tumiel  and  an  open  cut. 
BATTLE  COPPER  MINING  CO.  WTOMniD. 

Office:  care  of  Delaney  A:  Dehmcy,  Colora<lo  Springs,  Colo.     Bline  offic«: 
Battle,  Carbon  Co.,  Wyo.     Organized  1898,  under  laws  of  Colorado,  with 
capitalization  $1,5()0,0(K),  sliares  $1  par.     W.  H.  Baker,  president;  J.  V. 
secretary  and   treasurer;  W.  (•.   Leadbettcr,   general  nianager. 
patented  claims,  area  5  *  acres,  showing  9  contact  veins  with  average  estimaiei^B 
width  of  30',  length  2,(K)0'  and  estimated  average  value  of  11%  copper  i 
$  I  to  $10  gold  piT  ton.     Ore  is  sulphide.    Haa  13  shafts,  of  lO'  to  213',  ' 
steam  jwwer,  and  is  on  line  of  aerial  tram  to  the  Encampment  smelter. 
BATTLE  LAKE  COPPER  EXPLORATION  CO.  WTOlDHC^. 

( )flice :  25  Kast  Pike's  Peak  Ave.,  Colorado  Springs,  Colo. 
BATTLE  LAKE  &  BATTLE  CREEK  MINING  CO.  WTOHDl^. 

( )fnce:  care  of  X.  H.  Noble,  Kicc  Lake,  Wis.     Lands  arc  in  W3romiQg. 
BATTLE  LAKE  TUNNEL  SITE  MINING  CO.  WT0MI1I&. 

Office :  1 122  Chamber  of  Commerce,  Chicago,  Ills.  Mine  office:  RambteT/ 
CarI)on  ('o.,  Wyo.  Employs  25  men.  M.  A.  Cheney,  president; J.  W.  Broob 
vii'c-president;  H.  J.  Stegemann,  secretary  and  general  manager;  J.  L.  Ptowdl 
superintendent ;  R.  0.  Legg,  consulting  engineer.  Organized  1900,  under  km 
of  Wyoming,  with  capitalization  $2,.'>()0,0(K),  shares  $1  par.  I.«and8,  30  daiffl^ 
1 1  patented,  area  (MK)  acres,  also  80  acres  of  miscellaneous  lands,  in  the  Battk 
Lake  district.  Countrj'  rocks  arc  granite,  diorite  and  quartxite,  shoirinK 
sundr}'  veins,  of  which  5  are  being  opened,  these  averaging  4'  in  width,  ud 
carrying  a  great  variety  of  oxide,  carbonate  and  sulphide  ores  gi\ing  avefi|e 
assays  of  10 . 1%  copp<T  from  carload  shipments.  Mine  is  opened  by  a  W 
shaft  and  3  long  tuimels.  Has  a  120-h.  p.  steam  equipment  with  hoist  good 
for  depth  of  1,000^  and  an  8-drilI  Nonvalk  air  compressor,  4  power  drOb  ttid 
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necessary  mine  buildings  and  dweiling2<t.  Company  in  roiuicrvativcly  managed 
and  has  ore  bodies  of  altogether  exceptional  richness,  and  apparently  of  con- 
siderable extent. 

BAUMAHN  COPPER  CO.  ARIZONA. 

Office:  Prescott,  Ariz.  Mine  office:  Dewey,  Yavapai  Co.,  Ariz.  Em- 
ploys 10  men.  H.  P.  Anewalt,  president;  Jules  Baumann,  secretary  and 
general  manager;  W.  S.  Goldsworthy,  treasurer.  Lands,  25  claims,  area 
500  acres,  in  the  Agua  Fria  district,  showing  nmnerous  fissure  veins  carrying 
sulphide  ores  giving  average  assays  of  10%  copper,  2  oz.  silver  and  0.07  oz. 
gold  per  ton.  Has  25  shafts  and  pits,  deepest  214',  also  tunnels  of  60'  and 
305'.  Returns  from  62  tons  of  ore  shipped  to  the  Val  Verde  smelter,  2^  miles 
from  the  mines,  were  15.5%  copper,  10.3  oz.  silver  and  $1 .67  gold  per  ton. 
Main  vein  has  been  traced  two  miles  on  the  company's  lands,  showing  pay  ore 
wherever  opened. 

SOdSDAD  Mm£RA  Y  FUNDICION  DE  ARGENTINA. 

BAXrSCH  Y  TIAHI. 

Office,  mines  and  works;  Chilecito,  Rioja,  Argentina.     Operates  the  San 
Piedro,  Mercedes  and  other  mines,  producing  copper,  silver  and  lead.     Has 
vrater  and  steam  power  and  operates  the  "San  Miguel"  smelter,  employing 
se^veral  hundred  men. 

BLAXTER  HUE.  CALIFORNIA. 

A  partially  developed  prospect,  near  the  Bully  Hill  mine,  at  Redding, 
5luurtaCo.,Cal. 
3.A.T  COPPER  MHIES,  LTD. 

Offices:  142,  Palmerston  House,  London,  E.  C,  Kng.  Jolin  Robertson, 
"^*^^naging  director;  W.  It.  Caldwell-Moore,  secretary.  Capital,  nominal, 
^^-'5,000;  issued,  £15,007. 

^-A.Y  HORSE  COPPER  MINING  CO.  WYOMING. 

Mine  office:  Riverside,  Carbon  Co.,  Wyo.     W.  G.  Fos.s,  superintendent. 

*^^-AI  COPPER  CO.  ARIZONA. 

Mine  office :  Gila  Bend,  Puna  Co.,  Ariz.     C.  C.  Bean,  manager. 
^^^^Ut  CREEK  MINING  CO.  CALIFORNIA. 

Office:  18  Naylor-Cox  Bldg.,  Terre  Haute,  Ind.  W.  R.  McKecn,  presi- 
"•^*^t ;  A.  W.  Wright,  managing  director ;  Henry  C.  Albrecht ,  secretarj-.  Prop- 
^*^y  is  in  Mariposa  county,  California. 

B^AR  GULCH  IQNING  CO.  MONTANA. 

Office:  Butte,  Mont.     Mine  office:  Twin  Bridges,  Madison  Co.,  Mont. 
^^.  Johnson,  owner;  Edson  C.  Baxter,  superintendent.     Property  is  tlic 
o'ountain  View  group,  carrying  auriferqas  and  argentiferous  copper  oros, 
opened  by  tunnel.     Has  steam  power  and  employs  1  .">  men. 
^SAR  MOUNTAIN  MINING  &  DEVELOPMENT  CO.  WASHINGTON. 

Mine  office:  ColviUe,  Stevens  Co.,  Wash.  C.  G.  Carnithers,  superinten- 
deat.  Was  driving  a  tunnel,  to  develop  ore  body  carrying  gold,  silver  and 
copper,  at  last  accounts. 

IIIAE  HOHHTAnr  TUNNEL  &  MINING  CO.  COLORADO. 

Mine  office  :Cr>'stal,  Gunnison  Co.,  Colo.    H.  H.  Williams,  superintendent. 
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Has  argentiferous  and  slightly  auriferous  copper  ores,  opened  by  tunnel.    Has 

water  power  and  employs  10  to  15  men. 

BEATRICE  MINING  &  IQLLING  CO.  MONTANA. 

Mine  office:  Elliston,  Deer  Lodge  Co.,  Mont.     Abuer  Knapp,  superin- 
tendent.    Ores  carry  gold,  silver  and  copper.     Employs  10  men. 
BEAVER  CONSOLIDATED  MINING  CO.  UTAH. 

Office:  23  Eagle  Blk.,  Salt  Lake  City,  Utah.  Mine  office:  Milford,  Beaver 
Co.,  Utah.  J.  J.  Trenam,  president  and  general  manager;  B.  L.  Corum,  secre- 
tary; H.  D.  Trenam,  superintendent.  Organized  1902,  under  laws  of  Utah, 
with  capitalization  $1,000,000,  shares  $1  par.  Lands,  10  claims,  area  190 
acres,  near  the  O.  K.  mine  of  the  Majestic.  Has  secured  assays  of  5%  to  50% 
copper,  with  considerable  gold  and  silver  values,  from  sulphide  ore  taken  from 
numerous  shallow  workings.  Has  a  509'  two-compartment  shaft  showing  a 
promising  ore  body  at  the  bottom.  Has  steam  power  and  air  compressor. 
BEAVER  COPPER  MINING  CO.  WYOMING. 

Office:  Encampment,  Wyo.  Mine  office:  Downington,  Carbon  Co.,  Wyo. 
Organized  under  laws  of  Wyoming  with  capitalization  $1,000,000,  shares 
$1  par.  S.  H.  Scofield,  president  and  general  manager;  E.  H.  Parkison, 
secretary  and  treasurer;  W.  H.  Parkison,  superintendent.  Lands,  7  patented 
claims,  area  120  acres,  showing  2  fissure  veins,  one  with  width  of  40'  carrying 
oxide  ores  with  estimated  values  of  1 1 . 5%  copper  and  $10  gold  per  ton.  Has 
a  900^  tunnel  and  225'  shaft,  with  steam  power  and  air  compressor. 
BEAVER  LAKE  COPPER  CO.  PENNSYLVANIA. 

Mine  office:  Bloomsburg,  Columbia  Co.,  Pa.    Has  secured  ores  assaying 
17%  copper. 
BEAVER  VALLEY  COPPER  CO.  IDAHO. 

Black  Bird  Copper-Gold  Co.  intends  taking  this  title. 
BECKLER  RIVER  GROUP.  WASHINGTON. 

Sold  to  Apex  Mining  Company. 
BEDE  METAL  &  CHEMICAL  CO.,  LTD.  SPAIN. 

Offices:  Hebbuni-on-Tyne,  Eng.  General  Spanish  offices:  Bfanriques, 
9,  Cordoba,  Spain.  Organized  1871 ,  vnih.  capital,  fully  paid,  £115,360,  in  £10 
shares.  Dividends  for  1901  and  1902  were  5%  each  year.  Sir  Andrew  Noble, 
K.  C.  B.,  F.  R.  S.,  chairman ;  W.  W.  Brown, secretary ;  Richard  E.  Carr,  general 
mine  manager;  C.  E.  Turner,  engineer.  This  company  is  primarily  a  mauu> 
facturer  of  acids  and  other  chemical  products,  but  secures  a  conaidcrablc 
amount  of  copper  from  the  cinders  of  Spanish  and  Norweigan  cupriferous 
pyrites.  Principal  mining  property,  area  136  hectareas,  is  Las  Herrerias  mine, 
at  Puehla  de  Guzman,  Huelva,  Spain,  operated  under  lease  from  C.  and  J. 
Sundheim,  this  property  including  7  mines,  in  two  groups,  and  employing 
several  hundred  men.  The  main  ore  body  is  a  large,  irr^ular  mass  of  aoUd 
cupriferous  iron  pyrites  in  schists,  giving  average  values  of  1.5%  copper  and 
47%  sulphur.  Main  shaft  is  235',  the  principal  workings  being  open-cast 
with  two  mineral  floors,  each  about  16  meters  in  height.  Has  steam  power 
and  one  locomotive.  Ore  as  mined  is  placed  in  level-top  piles  6  to  8  metres 
high,  in  open  air  and  these  are  sprinkled  systematically,  the  leach-water, 
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carrying  2%  to  2.5%  copper,  being  drawn  off  through  long,  narrow  channels, 
containing  pig  iron,  and  the  resulting  precipitate,  averaging  70%  to  80% 
copper,  is  dried  and  shipped  to  the  company's  works  in  England  for  refining. 
Gross  production  of  refined  copper  to  end  of  1902  was  3,200  tons.  Production 
in  1902  was  560  tons  and  in  1903  about  400  tons  of  refined  copper. 
BELCHER  MSIE.  WASHINGTON. 

In  Feny  county,  Washington.     Produced  a  limited  quantity  of  good 
copper  ore  in  1901. 
BELENE  COPPER  CO.  MEXICO. 

Office:  905  Journal  Bldg.,  Chicago,  111.  Mine  office:  El  Copete,  Sonora, 
Mex.  .  Oiiganized  1901,  under  laws  of  Arizona,  with  capitalization  $5,000,000, 
shares  $5  par.  Registered  and  protocolized  in  Mexico,  June  25,  1902.  S.  E. 
Hostetter,  president;  James  Baynes,  secretary  and  treasurer;  J.  J.  Hard  wick, 
general  manager;  Luis  Killeen,  assistant  manager.  Lands,  405  acres,  in  the 
Ures  district,  showing  two  very  large  sulphide  ore  lenses  giving  average  assa3r8 
of  12%  copper,  8  oz.  silver  and  $10  gold  per  ton.  Has  9  shafts,  of  65'  to  310^ 
depth,  and  3  tunnels,  of  40'  to  200'  length,  with  about  1,500'  of  underground 
openings.  Plans  to  install  steam  and  electric  power  and  build  a  200-ton 
sm^ter  when  nature  of  ores  below  waterline  is  developed.  Smelter  of  Copete 
Mining  Co.  is  on  lands  of  the  Belene,  Management  is  good  and  the  property  is 
regarded  as  promising. 
SOCIETE  ANONYME  BEL6E  POUR  LA  RECHERCHE  ITALY. 

£T  L'EXPLORATION  DES  MINERAIS. 

Mine  office:  Masda   Maritima,  Grosseto,   Italy.     A  Belgian   company, 
operating  a  pyrite  mine. 
BELL  MARE  COPPER  MINING  &  SMELTING  CO.  NEVADA. 

Merged  in  the  Nevada  Bell  Copper  Mining  «t  Reduction  Co. 
BELLE  OF  GRANITE  MINE.  COLORADO. 

Mine  office:  Granite,  Chaffee  Co.,  Colo.     B.  H.  Peltoii,  superintendent. 
Ores  carry  gold,  silver  and  copper;  steam  power;  mine  opened  by  shaft; 
employed  a  small  force  at  last  accounts. 
BELLE  MARSH  COPPER  MINE.  IDAHO. 

A  pro8pe<-t,  near  Pocatello,  Idaho,  i<aid  to  he  valualjle,  regarding  which 
no  returns  have  been  secured. 
BELMONT  MINING  CO.  COLORADO. 

Mine  office:  Winfield,  Chafifee  Co.,  Colo.     Jas.  Beuell,  superintendent. 
Has  gold-silver-copper  ores;  was  driving  a  tunnel  with  a  small  force,  at  last 
accounts. 
BELMONT  MINING  CO.  MONTANA. 

Office  and  mine:  Butte,  Silver  Bow  Co.,  Mont.  Has  100,000  shares,  of 
which  95,000  are  owned  by  the  United  Copper  Co.  Property  is  in  the  eastern 
part  of  Butte.  Upper  levels  gave  good  ore,  but  at  a  depth  of  400'  changed 
to  low  grade.  Shaft  was  800'  deep  at  end  of  1903,  and  to  be  sunk  to  depth 
of  1,000'  and  ^eventually  to  1,200',  being  planned  to  open  a  ricli  vein  thought 
to  dip  under  the  Belmont  property. 
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BELMONT  CHEMONG  MINING  CO.  COLORADO. 

Mine  office :  Black  Hawk,  Gilpin  Co.,  Colo.     Wm.  MiteheU,  superinten- 
dent.    Ores  carr>'  gold,  silver  and  copper.     Has  steam  power. 
BELT  MINES.  mCHIGAN. 

Owned  by  John  H.  Rice,  et  al,  Houghton,  Mich.  Mines  located  in 
Ontonagon  Co.,  Mich.  First  opened  1848 ;  taken  over  by  Belt  Mines  company, 
Ltd.,  in  1882,  which  company,  by  incompetence  and  bad  management,  lost 
about  £250,000  in  three  years,  without  securing  a  half  mile  of  underground 
openings.  Fully  described  in  Vol.  II. 
BEN  FRANKLIN  GOLD  MINING  CO.  WASHINGTON. 

Mine  office:  Bossburg,  Stevens  Co.,  Wash.    A.  A.  Anderson,  superin- 
tendent.   Was  prospecting  gold-copper  ore  bodies,  at  last  accounts. 
BEN  HARRISON  GOLD  &  COPPER  MINING  &  MILLING  CO.         OTAfi. 

Office:  23  Eagle  Blk.,  Salt  Lake  City,  Utah.  Mine  office :  Milford,  Beaver 
Co.,  Utah.  Organized  Sept.  16,  1897,  under  laws  of  Utah,  with  capitallEation 
$500,000,  shares  II  par.  F.  Eberhardt,  president ;  J.  J.  Trenam,  vice-president 
and  manager;  B.  L.  Corum,  secretar>' ;  H.  D.  Trenam,  superintendent.  Lands, 
11  claims,  area  195  acres,  showing  2  fissure  veins  opened  by  a  SOC  shaft 
showing  sulphide  ores  giving  estimated  values  of  5%  copper,  10  oz.  silver 
and  $7  golil  per  ton.  Has  steam  power. 
BEN  HUR  COPPER  MINING  CO.  WTOMHIO. 

Office:  34  Clark  St.,  Chicago,  111.  Mine  office:  Battle,  Carbon  Co.,  Wyo. 
Employs  3  men.  Chas.  G.  Mason,  president;  Clifford  M.  Miller,  secretary  and 
treasurer;  N.  C.  Bowon,  superintendent.  Organized  November,  1902,  under 
laws  of  Wyoming,  with  capitAlizaton  $1,000,000,  shares  $1  par.  Lands,  4 
claims,  area  60  acres,  showing  3  fissure  veins,  largest  40^  wide  and  developed 
by  a  110'  tunnel,  showing  sulphide  ore. 
BENTON  MINES.  CAUFORHU. 

A  group  of  36  claims,  in  the  White  Mountains,  8  miles  east  of  Benton, 
Mono  Co.,  Cal.,  on  which  a  limited  amount  of  development  work  has  been 
done. 
BEREHAVEN  COPPER  MINES,  LTD.  IRELAND. 

Offices :  19,  St.  Swithin's  Lane,  London,  E.  C,  Eng.    Mine  office:  AUililes, 
County  Cork,  Ireland.    W.  L.  Boyle,  chairman;  H.  T.  Adams,  secretary. 
Capital  £200,000 ;  debentures,  £1(X),()00  authorized,  £87,500  issued,  at  6%. 
JOSE  BERNARDINO.  MEXICO. 

Name  is  given  by  Mexican  government  as  operator  of  a  copper  mine 
at  Nombre  de  Dios,  Durango,  Mex. 
BERSBO  COPPER  WORKS.  SWEDEN. 

Address;  Bersbo,  Ostergothland,  Sweden.      This  b  the  smelting  plant 
of  the  Aktiebolaget  At%idabergs  Kopperverk. 
TESTAMENTAIOA  DE  NOEL  BERTHINI.  BOLIVIA. 

Office  and  mines:  Coro  Coro,  La  Paz,  Boli\ia.  Works  cupriferous 
conglomerates,  similar  to  those  of  the  Lake  Superior  district,  copper  occurring 
native.  Annual  production,  about  1,200  tons  of  minend,  averaging  00% 
fine  copper,  according  to  American  consul  at  La  Paz.    Is  the  second  largest 
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copper  produonr  of  Bdhria.    His  steam   power  And  sflMlter  .and  emplojra 

30O  to  400  men. 

BB8A  y  CA.  CHILE. 

Office  and  mine :  Chanaial,  Atacama,  Chile.  Edouardo  P.  Tellez,  general 
manager.  Employes  500  men.  Property  includes  the  AndacoDo.  Manto, 
Verdi  and  Ironton  mines.  Has  steam  power  and  smelter,  shipping  product 
as  matte,  securing  an  annual  production  of  about  2.500.000  ll>s.  of  refined 
copper. 

BESSEMER  IROH  ASSOCIATION.  HEW  MEXICO. 

Mine  office:  Hanover,  Donna  Ana  Co..  N.  M.     A.  £.  Dawijon,  lessee, 
at  last  accounts.    Cbmpauy  owns  the  Anson  S.  copper  mine,  which  is  supposed 
to  be  idle. 
BBS8HI  MIRE.  JAPAN. 

See  Sumitomo  Copper  Co. 
BBITS  COVE  MINE.  NEWFOUNDLAND. 

At  Betta  Cove,  Nei^'foundland.     Worked  1874-18S4;  reopened  by  an 
•dit  in  1900,  but  again  idle. 

dSULAH  COPPER  CO.  WYOMING. 

Office:  113  Devonshire  St.,  Boston,  Mass.  Mine  office:  Battle  Carbon  Co.. 
^^o.  Capitalization  $1,000,000,  shares  $1  par.  Frank  S.  Morrison,  president ; 
^'  ^.  Leadbetter,  manager.  Lands,  13  claims,  area  250  acres,  developed  by 
^^  €00'  tunnel.     Probably  has  been  absorbed  by  United  Exploration  Co.  of 


^^O  BUG  GOLD  h  COPPER  MINING  CO.  ARIZONA. 

Office:  Byrne  Bldg.,  Ix)6  Angeles,  Cal.     Mine  office :  care  of  Thos.  C.  Job, 
{^"^^■cott,  Yavapai  Co.,  Ariz.     J.  H.  Canovan,  president  and  general  manager. 
~^*^,  62  acres,  in  the  Big  Bug  district  of  Yavapai  county. 
^^O  COLORADO  MINING  h  MILLING  CO.  COLORADO. 

Mine  office:  Gladstone,  Colo.    C.  W.  Bloodgood,  manager.     Ores  carry 
^^d,  ?ilver,  copper  and  lead.     Has  electric  and  gasoline  power. 
^O  COTTONWOOD  COPPER  &  GOLD  MINING  CO.  UTAH. 

Office:  305  Auerbach  Bldg.,  Salt  Lake  City,  Utah.     Mine  office :  Brighton, 
^t  Lake  Co.,  Utah.   Nicholas  Treweek,  president ;  Joseph  G.  Fariss,  secretar>' ; 
^Ul  L.  Treweek,  general  manager.    Capitalization  11,500,000,  shares  $5  par. 
^  <ieveloping  by  tunnel  and  is  said  to  have  a  fair  showing  of  ore. 
^te  CREEK  COPPER  MINING  CO.  WYOMING. 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo.     L.   D.  Godshall. 
^^perintendent. 

BIG  HORN  MINING  CO.  COLORADO. 

Mine  office:  Pearl,  Larimer  Co.,  Colo.     May  consolidate  with  Pearl  I^^nd 
ATownsiteCo. 

BIG  INDEX  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Office:  419  Pioneer  Bldg.,  Seattle,  Wash.  Mine  office:  Index,  Snohomish 
Co.,  Wash.  Employs  6  men.  \Vm.  Frankfurt,  president;  J.  C.  Rathbun, 
ee<retar>'.  Organized  11K>2,  under  laws  of  Wasliington,  with  capitalization 
$2,500,000,  shares  $1  par.     Lands,  15  dauns,  area  300  acres,  in  the  Wa^sliington 
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district,  opened  by  a  350'  tunnel,  showing  ores  giWng  average  assay  values 

of  $26  per  ton. 

BIG  SHOW  SILVER  &  COPPER  MINING  CO.  MONTAKA. 

Mine  office:  Twin  Bridges,  Madison  Co.,  Mont.     Organized  under  laws  of    « 
Arizona,  with  capitalization  $1,500,000,  shares  $1  par.     Lands,  4  claims. 
Ores  carry  gold,  silver  and  copper. 
BIG  YANK  MINING  &  MILLING  CO.  OREGON. 

Office :  414  Abington  Bldg.,  Portland,  Ore.     Mine  office ;  Galice,  Josephine 
Co.,  Ore.     J.  C.  Mattison,  supermtcndent.     Has  auriferous  and  ai^entiferous 
copper  ores,  and  employs  about  10  men. 
BIGELOW  GOLD  &  COPPER  MINING  CO.  NEW  MEXICO. 

Office :  49  Exchange  Place,  New  York.     Mine  office ;  Hillsboro,  Sierra  Co., 
X.  M.     Organized  late  in  1903.     Wm.  Buchanan,  president  and  treasurer; 
J.  H.  Bigelow,  se<'retary. 
BINGHAM  CONSOLIDATED  MINING  &  SMELTING  CO.  UTAH. 

Officer:  GO  Stat«  St.,  Boston,  M&ss.,  and  700  McCornick  Bldg.,  Salt  Lake 
City,  Utah.     Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.     Smelter 
office:  Murray,  Salt  Lake  Co.,  Utah.     Organized  April  5,  1901,  under  laws  of 
Maine,  with  capitalization  $10,000,000,  shares  $50  par,  non-assessable  and 
full  paid ;  issued,  $7,500,000.      Succeeded  the  Bingham  Copper  <t  Gold  Co., 
organized  1898.      Edw.  L.  White,  president;  Herbert  W.  Wesson,  secretary; 
O.  E.  Weller,  treasurer;  Duncan  McVichie,  manager;  Jos.  A.  Coram,  O.  P. 
Posey,  John  W.  Weeks,  E.  L.  White,  C.  K.  McCornick,  W.  S.  McCornick, 
Peter  L.  Kimberly,  W.  F.  Hanmiett,  L.  T.  Trull  and  Wm.  Bayly,  directors  ^ 
B.  W.  Rogers,  mine  superintendent ;  W.  H.  Nutting,  smelter  superintendent  ; 
H.  G.  Heflfron,  purchasing  agent  and  ore  buyer.     Lands,  about  300  acres,   in 
the  Bingham  or  West  Mountain  district,  including  the  Daltondc  Lark,  Antdope, 
Brooklyn,    Commercial,  Miner's  Dream,  Sampson,  Old  Hickory,   Vemax^, 
Bingham  and  sundr>'  other  mines  and  claims.    Company  also  owns  an  interest 
of  231,500  shares  in  the  Tesora  mine,  of  the  Tintic  district,  and  about  190,000 
shares  out  of  250,000  in  the  Eagle  &  Bluebell  property,  latter  bought  late  in 
1903,  and  is  .said  to  have  taken  a  2-year  bond  on  the  Peacock,  Bluejay  fiJid 
adjoining  properties  in  the  Seven   Devils  district,   in   October,    1903,  a*    * 
price  of  $525,000.     The  Bingham  properties  have  a  considerable  variety   of 
ores,    principally  sulphides,   witli   gold   and   silver-lead  values  at  and  niOBf 
surface,   changing  to  auriferous  and    argent  if  emus   chalcopyrite  at  ds^^f 
latter  averaging  2. 5%    to    3%    copper,    with    gold   and    silver    values  ^ 
about  $2  per  ton.  Much  of  the   ore  is  rirli  in    iron,  hence  desirable  fo*" 
fluxing,  as  nkost  of  the  Bingham  district  ores  arc  highly  silicious.    TheMaflOO^ 
tunnel  of  the  Dalton  <&  Lark  mine  is  6,200'  in  length,  and  has  unwateredthat 
mine,  which  shows  a  new  and  promising  ore  body,  in  addition  to  the  old  vwnir 
and  has  shafts  of  850'  and  1,000',  latter  to  be  sunk  to  depth  of  I^IOC,  al8o4 
tunnels,  one  i^ith  electric  traction  for  tranuning  ores.    The  Brooklyn  mine  i^ 
1 ,600'  deep,  showing  a  strong  vein,  of  20'  to  25'  width,  on  the  three  lower  le^'eb* 
The  Commercial  mine  produces  6,000  to  7,0(K)  tons  of  ore  monthly,  yielding 
considerable  auriferous  galena,  which  is  sold  to  the  American  Smelting  k 
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Refining  Co.,  for  reduction.  The  Sampson  mine,  purchased  in  1903,  at  a  cost 
of  about  a  $250,000,  yields  auriferous  galena  and  argentiferous  and  auriferous 
chalcopyrite,  and  has  given  assays  of  13%  copper,  25  o/..  silver  and  $2 .  50 
gold  per  ton  from  a  4'  vein.  A  controlling  intere«t  in  the  Tesora  mine  in 
the  Tmtic  district,  was  acquired  at  a  cost  of  al>out  1200,000 — apparently  a 
poor  investment. 

The  smelter,  at  Murray,  13  miles  from  the  mine,  was  blown  in  January  31 , 
1901.  The  building  is  150x400'  in  size,  with  steel  frame  on  stone  foundations, 
steel  and  cement  floors  and  iron  sides  and  roof,  the  only  wood  in  the  smelters 
heing  the  ore-bin  partitions.  Plant  is  terraced,  allowing  the  handling  of 
material  by  gravity.  There  are  four  200-ton  42x172^  water-jacket  bla«t 
furnaces,  of  which  3  are  in  i^ommission  regularly,  smelting  about  15,000  tons 
^  ore  monthly.  The  smelter  has  both  steam  and  electric  power,  with  a 
ItOOO-h.  p.  Rarig  blowing-engine,  Stirling  water-tube  boilers  and  automatic 
^^^^.  The  pyritic  smelting  system  is  used,  ores  being  smelted  to  low  grade 
o^te  and  resmelted  with  silieious  sulphides,  producing  a  matte  of  30%  to 
^0  in  tenor,  which  is  blown  up  to  blister  copper  averaging  98.35%  in  tenor 
^  canying  average  gold  and  silver  values  somewhat  greater  that  the  value 
^  tbe  copper  itself.  The  construction  of  a  lead  stack  is  under  consideration. 
fining  the  smelter  building  is  a  375'  dust  chamber,  with  a  200^  steel  smoke- 
"^^k,  12*  in  diameter.  The  conversion  plant  has  six  10-ton  shells,  TxlO'  (T, 
^th  2  stands.  There  is  also  a  100-ton  briquetting  plant,  for  flue  dust.  The 
^pany  has  favorable  smelting  contracts  with  the  Boston  CV)nsolidated  and 
^''^r  properties. 

The  Bingham  was  making  about  1,000,000  lbs.  of  copper  monthly  at  the 
^^  of  1903,  at  a  profit  of  al>out  150,000,  and  the  earnings  are  being  put  bark 
^^  the  property  in  acquiring  additional  lands,  opening  new  mines  and  im- 
^^'ing  the  plant.  The  Bingham  is  a  well  handled  property  and  should 
P'^ve  highly  profitable.  Shareholders  who  are  clamorous  for  dividenrN 
•Jiould  take  into  consideration  the  fact  that  the  profits  put  back  into  the 
P^perty  add  far  more  to  ita  ultimate  value  than  they  could  if  paid  out  an 
^^'idends.    The  dividends  i^ill  come  a  little  later. 

filUGHAM  COPPER-GOLD  MINnfG  CO.  UTAH. 

Mine  office:  Silver  City,  Juab  Co.,  Utah.  James  Creighton,  superin- 
tendent. Ores  carry  gold,  silver  and  copper.  Has  steam  power  and  a  UX>-ton 
'^^^'^ntrator,  employing  about  50  men. 

^^GHAM  COPPER  BOY  MINnfG  CO.  UTAH. 

Office:  14  West  First  South  St.,  Salt  Lake  City,  I'tah.  Mine  offin.: 
^^'^luim  Canyon,  Salt  Lake  Co.,  Utah.  Organized  under  laws  of  Utah,  with 
'^Pitalization  $1 ,000,000,  shares  II  par.  C.  W.  Morse,  president ;  A .  Hanwur-r, 
I"",  vice-president;  J.  H.  Kurd,  secretary;  J.  B.  Taylor,  superint4*rident . 
Unds,  11  claims,  area  160  acres,  in  the  West  Mountain  and  Tooel«;  districlH, 
*Wing  several  veins,  canying  ores  of  copper,  lead,  silver  and  gold,  some  of 
^*»ich  have  given  assays  up  to  $90  per  ton.  Ore  on  the  dump  assayt  2%  Ut 
*•%  copper.  Is  developing  by  an  800'  crosscut  tunnel  and  a  Uiwer  iunoil 
^2,00(y,  showing  3  different  veias,  with  nearly  a  mile  of  underground  < 
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ings.    Akto  owns  the  Great  Divide  group  of  33  claims,  area  526  aerea,  with 
1,200'  of  underground  openings,  showing  large  l>odies  of  low-grade  ore. 
Company  is  said  to  plan  building  a  concentrator.     Management  Ls  good  and 
tlie  property  is  considered  promising. 
BINGHAM  ft  EASTERN  MINES  CO.  UTAH. 

Office :  42  Church  St.,  New  Haven,  Conn.  Mine  office :  Bingham  OanyoB, 
Salt  Lake  Co.,  Utah.  Is  the  old  Bingham  &  Eastern  Copper  Co.,  or  old  Bing- 
liam  &  Eastern  Mining  ("o.,  or  old  Bingham  &  Eastern  Copper  Mining  Co.,  or 
words  to  that  effect,  reorganized  witli  present  title  in  1903  under  laws  of  New 
Jersey,  with  a  reduction  of  capital  from  $1,000,000  to  $200,000.  Laadi 
include  the  Jerse\'  Blue,  I  X  L,  Little  Cottonwood  and  other  mines,  which 
have  been  occasional  shippers  during  the  past  15  years,  and  are  opened  by  a 
1,400^  tunnel.  Property  is  well  located  and  if  actively  developed  may  make 
a  mine. 
BINGHAM  &  EASTERN  MINING  CO.  UTAH. 

Office :  42  Church  St .,  New  Haven,  Conn.     See  Bingham  A  E^istem  Mines 
Company. 
BINGHAM  NEW  HAVEN  COPPER  &  GOLD  MINING  CO.  JJtMS. 

Office:  care  of  Lewis  E.  Stoddard,  president.  New  Haven,  Conn.  Mine 
office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  D.  W.  Famham,  secretaiy 
and  treasurer;  F.  i^nedict,  superintendent.  I^ands,  20  claims,  area  about 
400  acres,  adjoining  the  Utah  Consolidated  and'including  the  Zolnora  mine, 
which  has  been  a  considerable  producer.  Ores  carry  copper,  gold,  silver  and 
lead.  Idle  at  last  accounts. 
BINGHAM  &  SALT  LAKE  MINING  CO.  UTAE 

Letter  returned  unclaimed,  from  former  office,  64  E2ast  Second  St.,  Salt 
Lake  City,  Utah. 
BINGHiUi  WEST  DIP  TUNNEL  CO.  UTA& 

Office:  care  of  Louis  Le  Vinne  &  Co.,  Pro\idence,  R.  I.     Apparently 
fraudulent. 
BIRD,  McCABE  &  KING.  MONTANA.- 

Mine  office:  Corhin,  Jefferson  Co.,  Mont.    Are  said  to  have  acquired 
by  location  and  piirchttse  175  mining  claims  in  the  Corbin  district,  and   txi 
l>e  sinking  thrc^  2-<-ompartment  .shaft^^  upon  claims  showing  outcrops    ^ 
bornite  and  chalcopyrite. 
BIRTHDAY  COPPER  SYNDICATE.  TASMAlffA 

Owns  510  acres  of  mineral  lands,  carrying  a  fair    showing  of  cop^*^ 
ore,  near  the  coast  and  about  20  miles  from  Macquarie  Heads,  Tasmania- 
BISBEE  CONSOLIDATED  COPPER  CO.  ARI20lCA« 

Office  and  mine:  liisbee,  Cochise  Co.,  Ariz.     Emplo3r8  10  men.     R.   I^ 
Sanmel,  president  and  general  manager;  Emil  Marks,  vice-president;  F*  A- 
Hess,  secretary;  W.  J.  I^ewis,  treasurer.     Organized  1902,  under  laws  <^ 
.\rizona,  with  capitalization  $1,000,000,  shares  $5  par;  unissued,  $100,00(^ 
Lands,  18  claims,  areji,  360  acres,  northwest  of  the  Copper  Glance,  in  the 
Warren  district,  showing  a  heavy  con^omerate  capping  over  limestone 
opened  by  a  150^  shaft.     Has  steam  power  and  54-h.  p.  hoist,  good  foi^  d^ 
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Jy  a  half  mile  from  CI  Pa^  k  Southwestern  EAtlway,  And 

Will  mnt  111  UP  sinking  in  1904. 

WOE  dOLD  &  COPPER  MINING  CO.  ARIZONA. 

Offitie  j»nd  mine:  care  of  M.  H.  Ilarlun,  Biabee^  Cochise  Co.^  Atit.     I^nds 

•djob  the  Modem  mine. 

VSBEE^ARIZONA  GOLD  &  COPPER  MUmiG  CO.  AJUZONA. 

Office  ami  mine:  care  of  C.  T*  Cbtrk,  vice- president  and  general  m&nager« 

Bisbee,  Cochise   Co.,   Arix,     M,    D,   8<_Ti*»ner,    president;  Jacob   Schmidt, 

tnsMurer;  Frank    II.   Bopp,   secretar)'.     Organized   Dec*   27,    1902,    nnder 

lawi  of  Arizona,    with   cnpifaUjEation   $1  .(KJO,OiM),   i<hares,   $1    par.     Lands, 

ti  cloicui^  area,   120  tivivjs,  7  miles  north^vcdt  of  Biabec,  near  the  Modern, 

fiiitlOO^  shaft  with  stc^in  hoist, 

MSBEE  BELLE  COPPER  CO.  ARIZONA* 

Office:  401  Laugliiin  Bldg,,  Los  Angeles,  Ciil.     Mine  office:  Wickenburg, 

^(vicQpa  Co,,  Arix.     Organized  under  la^*s  of  Arizona,  with  capitalisation 

•1,250,{HX)»     Geo,    M*    Case,    president;    Geo.    Van    Derwerkor,    secretary. 

Uads,  2.5  claims,  in  the  \A'ickcnburR  di.strict,  opened  by  4  ^shafts,  decpc,-4t 

ISO*,  and  a  r>(X>'  tunriL'l,  fiJtowing  t»rr».s  giving  as^Miy.*?  up  to  S^V/t  cupper  and 

t2|Dk)  per  Ion,  witii  tract's  of  j^ilver. 

BISBBE  QUEEN  DEVELOPING  CO.  ARIZONA. 

Office  and  mine:  care  of  B.  F*  Graham  <S:  Co,,  Bisbee.  Cochise  Co,,  Ariz* 

^^rpiiiied    April   20,    1903,    under    law's  of  Arixona,    with    capitalization 

'^000,000,  shares,  $5  par.     Land^.  27  claims,   lying  between  the    Portage 

'-•»b  ^  Biiibec  and  Pittsburg  ^k  Hcrht. 

BISBEE  lb  SUPERIOR  DEVELOPMENT  CO.  ARIZONA. 

Company  located  28  claims  in  \hv.  Modern  dii^trict,  Upper  Tombsrone 
CftOyDn,  Bl^bee,  Ariz.,  early  in  IW)3,  but  went  into  volyutary  liquidati<ni 
<  f(^  months  later,  aurrendering  the  claimB  and  refunding  all  subscriptions 
to  sfork- 

BISBEE  WEST  COPPER  MINING  CO.  ARIZONA. 

Office:  Los  Angeles,  Cal.  Mine  office:  Bisbee,  Cochise  Co*,  Ariz.  Dr- 
^m^  Oct.  25,  1S99,  under  Jaws  of  Arizona, with  capitalization  I4,00t),000, 
'^areg  |i  par.  A,  8.  Hobbinn,  president ;  Frptl.  L.  D wight,  snpennten- 
'^''^t;  James  Smith,  foreman,  Larjdi?,  about  440  acre^^,  in  tlic  extreme 
'^^steni  part  of  the  Warren  district.  First  shaft  has  been  tcnifKirarily 
^'windoned,  owing  to  great  quantity  of  water  inflowing,  and  a  second  shaft 
^  low  bein^  sunk,  ncjirer  to  tlie  properties  of  the  Wohcrine  <fc  Arizona 
^^d  Red  Ja«-kei  tt  Bi4>ee  companies- 
KtFPFBRERZ-GEWERKSCHAFT    BISMARCK.  GERMANY. 

Office :  HanoN'Hf,  Gennany. 
^ISMARCK-FUGGET  GULCH  CONSOLIDATED  MINING  CO.  MONTANA. 
Office:  Stock  Exchange  Bldg.,  Chicago,  III.  Mine  office:  Brandonf 
*'*diiQoeo.,Mont.  Louis  D,  McCall.  ppp-sidrnt.  Capitalization,  $5,000,000. 
^•KJi,  17  copper  claims  and  IS  gold  rlfiinis,  in  3  groupie,  the  mppcr  clonus 
t«iog  on  Stone  Creek,  in  the  Ruby  Mount  ain.**.     Ha*^  a  60-ton  concentrator 
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Add  34Muti  snu'Uer.     At  present  coniinee  attention  to  gold  mining,  although 

its  copper  i' la iJi IS  are  wiid  to  l>e  proTuising, 

BISON  MOUNTAIN  MINING  CO,  MONTAlfA. 

Mine  oflite:  Ellistoii,   Deer  Ltxlge  Co.,  Mont.     Ores  cAny  gold,  silver, 
copper  and  lead.     Wn^  Mteaiu  power  and  emplovi?  10  men. 
BITTER  ROOT  COPPER  MlIflKG  CO.  MONTANA. 

Lost  its  lands  through  inability  to  meet  bond  payments. 
BLACK  COPPER  CO.  NEW  MEXICO. 

Mine  office:  Eli  Kabeili  town  *  Colfax  Co.,  N.  M,     A  gold  producer  only 
BLACK  BAY  MINING  CO.  ARIZONA. 

Office:  Willmiir,  Minn.  Employs  9  men.  G.  P.  Carwand,  pre^sident ; 
N .  B.  Carlson,  sccret4iry .  Orfia  nizcd  No venil ler  5,  190 1 ,  under  laws  of  Amonn . 
with  capitalization  |1,(J<X),(H-MI.  Land^,  3  cro\Mi-|Bn"tt"t(>«l  rluinis,  area  264> 
acres,  also  13  acres  nnsceliancous  landK,  all  bcxivily  tnnher(«l,  in  the  Thunder 
Bay  dbtrict  of  Algoma,  t Jntario.  Country  rock  is  trap,  t^liowing  7  amygdaloi- 
dal  cupriferons  heels ^  clttime*!  \>\  i-oinjiany  tn  average  2*'|  rnitive  copper,  1  25 
oz.  silver  and  %2  gold  per  ton.  Company  plana  installing  st^am  power  and 
exploring  ^vith  a  diamond  drill  in  1904. 
BLACK  BESS  MINE.  UTAH. 

Located  in  the  Big  Cottonwood  dis^triet  of  Utah.     Ls  understood  to  have 
made  f^mall  f^bipnientHof  copper  and  U-ad  (luring  1903> 
BLACKBIRD  COPPER  h.  GOLD  MINING  CO.  IDAHO  h  UTAH. 

Office:  5H^  Dixily  Bldg.,  Salt  Luke  City,  Utah.  Mine  offices:  Salmon, 
Lemhi  Co,,  Idaho,  and  Frisco,  lleaviT  Co,,  Utah.  J^  W,  itus^cll,  president; 
D.  W.  Kimball,  secretary  and  treasurer;  Dr.  P.  A.  H,  l  ranklin,  manager; 
Geo.  S.  Fitzwater,  superintendent  in  Idaho;  Peter  M,  McCrea,  buiierintendeat 
in  Utah,  Lands,  27  patented  claims  and  sundry  locations  in  Idaho,  latter 
having  steam  power  and  employing  15  to  20  men  and  i>a\  ing  made  smelter 
Bhipment^  retnrniiig  17':/c  copfMr  and  $8  gold.  Utah  landis  arc  42  patented 
claims  and  61  claims  held  by  hicat  inn,  total  area  about  2,0(X)  ai-rcs,  adjoining 
the  Cactus  mine  of  the  Xevvhouziie  rompany,  on  which  a  large  shaft  lias  been 
Htarted,  Company  plan*  cbanging  itH  name  to  Bearer  Valley  Copper  Co. 
Considerable  developnient  bas  been  secured  and  tlie  property  i^s  regarded  as 
promi*ting,  csjx'cially  the  Utaii  holdings. 
BLACK  CANYON  COPPER  CO,,  LTD.  ARIZONA. 

Office:  13  Mills  Bldg.,  t^an  I  ranci8ro,CaL  Branch  office:  315  Fleming  Blk., 
Phoenix,  Ariz,  Mine  office:  Maycr^  Yuvapai  Co.,  Ari/.  Dr.  O.  X.  Lind-strom, 
preaident;  Chas.  E,  Xathbor^t,  \ice-prcHident  and  general  manager;  K.  M. 
Lundberg^  5ecretar>'  and  treasurer.  Organized  under  laws  of  Arizona^  with 
capitalization  $1,000,000,  shares  %b  par.  Lands,  5  claims,  area  IW  acres, 
"in  the  Black  Canyon  district,  allowing  auriferou&«  and  argent  if  erou.H  oxide, 
carbonate  and  sulphide  ores,  and  a  little  native  copper,  developed  by  a  J 25' 
tunnel  and  several  i^hallow  shafts  and  open  cuts. 

BLACK  CHIEF  MINE.  ARIZONA 

At  Dewey,  Yavapai  Co.,  Ariz.     Timothy  Fell,  owner.     A  prospect  on 

which  B  limited  amount  of  de\'dopment  t\  ork  has  been  done. 
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BUCK  DIAMOHD  COPPER  CO.  BRITISH  COLUMBIA. 

Office:  604  Land  Title  Bldg.,  Pliiladelphia,  P^.  MaxweU  SlevenaoD, 
pnodent;  Henry  M.  Stevenson,  secretary.  Lands  are  in  the  Ainawoitb 
(iistrict  of  British  Cktlumbia,  and  company  Is  driving  a  continuation  of  the 
Highlander  tunnel,  ha\'ing  a  total  length  of  about  3,000^,  which  has  cut  3  veins 
of  4'  to  13',  giving  fair  as6a3r8  in  silver,  lead,  copper  and  gold.  OfficoB  are 
°>e&of  good  standing,  but  theKxmipany's  advertising  is  too  strong. 

BUCK  DIAMOHD  COPPER  MDOHG  CO.  ARIZOHA. 

Office:  99  John  St.,  New  York.  Mine  office:  Pearce,  Cochise  Co.,  Aris. 
Organized  1898,  under  laws  of  West  Virginia,  with  capitalization  $2,000,000, 
s^^ves  $5  par.  Employs  50  men.  E.  D.  Kennedy,  president  and  general 
nianager;  Henry  O.  Christy,  \'ice-president;  Dr.  T.  M.  Sabin,  secretary; 
(^  Brandon,  mine  superintendent;  C.  H.  Gracy,  smelter  superintendent. 
^Ai^,  35  claims,  area  about  500  acres,  6  miles  from  Pearce,  in  the  Cochise 
^i^oontains.  Ores  occur  as  contact  veins  between  limestone  and  porphyry, 
^  parallel  dykes  of  sandstone  and  quartzite,  having  a  heavy  gossan  capping, 
^  places  150^  wide.  Ores  are  mainly  chalcopyrite  and  bomite,  with  iron  and 
^^  gangue,  estimated  to  average  better  than  6%  copper,  10  oz.  silver 
'o^i  11.40  gold  per  ton,  with  about  38%  of  silica.  Ores  are  exclusively 
^^4^6,  almost  from  graas-roots,  very  little  oxide  or  carbonate  ore  being 
W)ted.  Property  was  opened  originally  for  silver.  Development  is  by  4 
^^^1^,  lowest  600^  below  crest  of  the  hill,  tunnels  being  connected  by  winzes. 
A  Qcw  ore  chute,  11'  wide,  gives  assay  of  10%  copper  and  35  oz.  silver,  with 
*  2*  paystreak  assaying  26%  copper  and  400  oz.  silver  ter  ton.  Company 
plans  sinking  a  1,000^  shaft,  which  Is  advisable,  as  the  mine  lacks  depth. 
*"^  is  connected  with  smelter  by  a  1^  mile  Leschen  aerial  tramway  having  a 
^of  800',  witji  600  tons  daily  capacity.  Operation  of  property  has  been 
niuch  hampered  by  dry  seasons,  but  in  1903  a  pumping  plant  with  V  pipeline, 
^as installed  at  Pearce,  this  having  cap:i(ity  to  raise  100,000  gallons  daily 
^uist  a  head  of  804'  in  6  miles.  There  Is  a  350,000-gallon  storage  reserxoir 
*t  the  mine.  Property  has  a  good  .steam  equipment,  including  two  air- 
'^pressors  with  15-drill  capacity,  and  petroleum  is  used  for  fuel.  A  branch 
^  the  Southern  Pacific  Railway  to  Pearce  eflfect.s  a  large  saving  in  freight. 
^teceJlaneous  improvements  include  a  20-room  hotel,  store,  schoolhouse  and 
^  ^^nsiderable  number  of  dwellings. 

The  200-ton  smelter  built  in  1902  was  blown  in  and  hlo^Ti  out  twice  in 
^'  At  end  of  year  planned  blowing  in  again  early  in  1904.  This  has  a 
»4xl2(f  Allis-Chalmers  rectangular  water-jacket  blast  furnace,  a  38^  auxiliary 
^^polaand  a  24x36'  circular  roaster,  treating  about  150  tons  daily,  and  making 
*^tte  carrying  about  65%  copper,  and  150  oz.  to  300  oz.  silver  per  ton,  with 
^'^  gold  values,  which  is  shipped  to  the  New  York  Metal  Company  for  reduc  • 
t^U  and  refining.  Ores  are  self-fluxing,  and  easily  smelted,  and  furnace 
'**^^  slag  losses  of  only  0. 3%  copper. 

^UCKFOOT  COPPER  CO. 

A  dress  unknown.    Property  ditto.    Stock  was  sold  in  the  east  by  MoiriU 
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Smith  k  Co.,  7  Water  St.,  Boston,  Mass.    Xo  returns  secured  and  stock 

presumably  worthless. 

BLACKFOOT  MUflNG  &  MILLING  CO.  WTOIOKG. 

Property  supposed  to  be  in  the  vicinity  of  Battle,  Carbon  Co.,  Wyo. 
H.  M.  Shields,  superintendent,  at  last  accounts. 
BLACK  FOREST  GROUP.  RBVADA. 

Mine  office:  Wells,  Elko  Co.,  Nev.  C.  M.  Spence,  owner  and  manager. 
Ores  carry  copper,  gold,  silver  and  lead.  Has  water  power  and  a  small  smelter. 
BLACK  HILLS  COPPER  CO.  SOUTH  DAKOTA 

Office:  Benton  HaH)or,  Mich.  Mine  office:  Rochford,  Pennington  Co., 
S.  D.  Organized  under  laws  of  South  Dakota,  with  capitalization  $2,000,000, 
shares  $1  par.  John  E.  Barnes,  president;  Geo.  D.  Thresher,  secretary;  J.  B. 
Taylor,  superintendent.  Lands,  510  acres,  opened  ljy  slope-tunnel  and  800^ 
crosscut.  Has  a  vein  of  50^  and  upwards,  carrying  oxide  and  carbonate  ores 
giving  average  values  of  1.5%  to  3%,  with  assa3rs  up  to  16%  from  selected 
ore,  and  small  values  in  f^old,  silver  .'ind  nickel.  Company  considered  to 
liave  an  honest  management. 
BLACK  HILLS  COPPER  CO.,  LTD.  ARIZOHA. 

Office:  516  Grant  Bldg.,  Los  Angeles,  Cal.  Mine  office:  Jerome,  Ya>*apai 
Co.,  Ariz.  Rmploys  5  to  10  men.  K.  A.  Thomas,  president;  J. R.  Thomas, 
secretary  and  treasurer;  Ed.  Beven,  superintendent.  Organised  July,  1899, 
under  laws  of  Arizona,  with  capitalization  $3,000,000,  shares  $1  par.  Ijinds, 
14  claims,  area  260  acres,  in  the  Verde  district,  opened  by  a  352^  vertical  main 
shaft,  and  a  212'  incline,  with  tunnels  of  225',  391',  363'  and  1,002'.  Has 
steam  power,  air  compressor  and  necessary  mine  buildings. 
BLACK  HILLS  GOLD  &  COPPER  MINING  CO.  ARIZOHUL 

Office:  care  of  R.  H.  Bumilster,  general  manager,  Prescott,   Yavapai 
Co.,  Arizona. 
BLACK  HILLS  &  DULUTH    COPPER   MINING  CO.        SOUTH  DAKOTA. 

Mine  office:  Custer,  Pennington  Co.,  S.  D.  Capitalization  $3,000,000, 
shares  $1  par.  F.  A.  Towner,  president ;  M.  J.  Bailey,  secretary ;  W.  A.  Ndson 
superintendent.  Lands,  340  acres,  adjoining  the  Central  Black  HiUs  Copper 
Co.,  showing  promising  outcrops  of  argentiferous  and  auriferous  copper 
ores,  which  have  given  assays  up  to  20%  copper.  Has  water  power  and 
limited  development  by  two  sliafts. 
BLACK  MARIA  &  SILVER  BELLE  MINES.  IDAHO. 

Mine  office:  Mineral. Washington  Co.,  Idaho.    A.J.Crook,  superintend- 
ent at  last  accounts.     Mine  opened  by  tunnel  and  shaft.    Ores  carry  copper 
and  silver;  has  steam  power  and  a  20-ton  smelter. 
BLACK  PEAK  GOLD  &  COPPER  MINING  CO.  NEW  MEXIOa 

Has  6  claims,  with  about  2,000'  of  development  work,  siud  to  show  about 
5,000  tons  of  shipping  ore,  in  Sierra  county.  New  Mexico. 
BLACK  PRINCE  COPPER  CO.  ARIZOHUL 

Office :  care  of  Chas.  F.  Potter  &,  Co.,  Minneapolis,  !^Iinn.  Letters  returned 
unclaimed  from  former  mine  office,  Pearce,  Cochise  Co.,  Arii.  Lands,  7  chdma^ 
area  140  acres. 
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BUCK  ROCK  MnfE.  MOITTAKA. 

Office  and  mine:  care  of  Hon.  W.  A.  Clark,  Butte,  Silver  Bow  Co.,  Mont. 
Wasforaierly  an  important  silver  producer,  and  is  being  reopened  for  copper. 
BUCK  ROCK  GOLD  &  COPPER  MDIIHG  CO.  ARIZONA. 

Office:  West  Superior,  Wis.  Mine  office;  Dewey,  Vavapai  Co.,  Ariz. 
A.D.  Bellinger,  president  and  general  manager;  Prof.  J.  A.  Merrill,  secretary; 
W.  D.  Powell,  superintendent.  Capitalization  $700,000,  shares  $1  par. 
Main  shaft  about  150^,  on  vein  of  5'  to  8'  giving  assays  of  $20  to  $80  per  ton, 
from  auriferous  and  argentiferous  copper  ores.  Has  steam  power,  with  good 
prospecting  equipment .  Management  considered  eneiget  ic  and  honest . 
BUCK  TIGER  MINE.  COLORADO. 

Mine  office:  Red  Cliff,  Eagle  Co.,  Colo.    J.  F.  Fleming,  superintendent. 
Was  driving  a  tunnel  to  develop  ores  carrying  gold,  silver  and  copper,  at  la«t 
tccoants. 
BUCK  TIGER  COPPER  MnHHG  CO.  WYOMIHG. 

Mine  office:  Encampment,  Carbon  Co.,  Wyo.  Capitalization  $1,000,000, 
B^u^  $1  par.  Fennimore  Chatterton,  president ;  Bernard  McCaffrey,  secre- 
tly. Lands,  atK>ut  103  acres.  Officers  are  men  of  excellent  standing,  but 
^eastern  promoters  seem  to  have  been  little  hampered  by  the  truth  in  seUing 
this  stock. 
BUCK  WARRIOR  GROUP.  BRITISH  COLOMBLL 

Letter  returned  unclaimed  from  Albemi,    Vancouver    Island,    B.  C, 
^^^^  by  A.  Watson,  et  al.     Slightly  developed  by  tunnel  and  open-<'uU. 
^secured  assays  of  15^  copper,  $3  silver  and  $2  to  $12  gold  ppv  ton. 
BUCK  WARRIOR  COPPER  COMPART,  AMALGAMATED.        ^IRIZOHA. 

Office:  1420  Chestnut  St.,  Philadelphia,  Pa.  Mine  office:  Hlark  Warri#/r. 
GiU  Co.,  Ariz.  James  A.  Fleming,  president  and  gewral  inariager ;  Foment 
L  Tustin,  secretary;  Richard  Fleming,  mine  «upenntendeht :  SichfAMM  TayW. 
""^ter  superintendent;  D.  H.  Ben?on,  «ijp^riritfrnderit  <rf  aHd  plaiit 
^*pitdization  was  increased,  November.  1902.  fo  $2..Vi^i.^iriri.  «il»«r^  $10  par 
W*»  expended  upwards  of  $500,000  in  devei#>prr<^nt  f4  tt,#-  mirKC  awJ  pUr^t 
^^'.  1,500  acres,  in  3  groups,  the  Gold  Gulch.  T>iamorid  H.  and  Hf/at^^t^ 
^'.latter including  the  Montana  and  I>ade\-illemir.^.a/ljoiriir.jr'iArrr»»</j^T**irJ 
*>y  tunnels  of  1,000^  and  l,2!Xr,  with  ahout  Z.ftf0f  fA  ur^Warr^.r^J  o\^.ir^ 
shottinjf  a  vein  of  20^  to  CO'  width,  earning  niirv^'a  ''.r'^  ajwayir^C  »>p 
*^^(  co|^r.  Development  waii  begim  in  m05.  Ha.*  a  *'^^fti  pUr.t.  \^Mrr.\x4^ 
P^'o'eum.  Reduction  plant  incloden  a  ^O-ton  maff.'ar  f  ;rT^«^  Ar^l  l^>-*/^i 
^^^  furnace,  and  it  ia  9Uted  that  *>rd#T  Ya/*  Y^^-.  pi.v^M  U>f  a  K/>f/^» 
*>*««t  furnace,  flaa  a  lOO-ton  concent rafor  ar^  a  ry^Vv,r  >3M^r,ir4f  p*^**, 
'^^haring9ix50-ronM|aafetank.«.#^ich  yn'2r,'  ztA  '/  .  fU^'r  ,r.  %  '^\s\A.t^ 
62x130'.  Tank.«  are  heated  by  rteam  rrnl-.  :th>r.  /•r.r  ^.ri#»r%M v  fv^viit**^  *'* 
*"^tion  of  copper  valiiea.  Cni»hed  of*^  \»  d#Hiv*T»»d  •/•.  'A^k**  fr'-itr.  *  r*iW 
^  t^k  running  above,  which  is  to  he  rrplacM  by  a  ':^'.'  -^,»-."*-/'>r  X  t.m 
^pmperty  hiu  large  ore  botfies.  and  h«  *rKpeti«fed  tr^^  "imn  «  A^Af^ 
"■^W,  it  has  never  become  a  steady  pmdocer.  Work  xifc«  ^«rM^  ^_m^  .t> 
^.  1903.  and  suspended  in  Jane.     From  75  tr,  100  men  *r»  ^woU-z/M  -^S^ 
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the  property  b  running,  which  is  but  &  small  part  of  the  time.  A  fight  is  oa 
among  the  directors*  at  the  close  of  1903.  The  property  may  be  valuablet 
and  perhaps  is^  but  itn  operations  for  the  pa«t  eight  years  have  been  of  a  most 
diaappoioiUig  nature^  and  the  great  proTnises  originally  made  have  beeo 
redeemed  only  hi  excuses  for  repeated  failures. 
BLANCHE  MIHE.  ITEW  MEXICO. 

A  t  Orfcan ,  Don na  A  na  Co . ,  N .  M .     ( )  wned  by  W .  H .  Mae kay ,  J r. 
BLAHCHE  COPPER  MIHING  CO.  WYOMING. 

Office:  432  Onialia  National  Bank  Bldg.,  Omaha,  Neb.  Mine  office: 
Encampment  J  Carbon  Co.,  Wyo.  Employ.^  5  men,  H.  E.  Owen,  president; 
SsLS..  H.  Kyner,  secretary;  A.  H.  Crow,  genend  manager.  Organised  April  2, 
1902,  under  \ii\\n  of  Wyoming,  with  i-apittibzatHJii  S1.1M>0,(X)0,  shares  $1  par. 
Landrt,  5  claims  near  the  New  Rambler,  on  wiiirh  a  slight  amount  of  develop- 
ment work  shows  two  veins,  *>ue  *>f  which,  3'  to  5'  wide,  shows  aurifert>us 
oxide,  carbonate  and  ^sulphide  «irt^.s.  Management  contemplates  installation 
of  a  mac^hinery  plant . 
BLAND  MINE.  ARIZOMA 

Mine  olHce:  Patagonia,  Santa  Cniz  Co.,  Ariz.     Powers,  Clark  <t  Heck, 
owners.     Was  driving  a  tunnel  tt*  devnlop  ores  carrj'ing  copper,  silver  and 
gold,  at  la.Hi  accounts. 
BLAYNEY  MINING  &  SMELTING  CO.  AUSTRALIA. 

Mine  office:  Blayney,  K.  S.  W.,  Austral  la.  S.  Remfr\\  manager. 
Capitalization  £ltM>,()tX).  Ij^md.'*,  50  frin^hold  cltiinL'*,  including  the  mine  vari- 
ously known  as  the  Blayncy,  Great  Blayney  ami  Amuindale,  reopene<l  in  1897 
by  the  present  owners.  Hils  a  40'  \c?in,  cnrr\nng  rhalcopyrite  disseminated 
in  nnde^'iite^  ojiened  by  a  3tHK  shaft .  Has  st  eiun  |w»wcr  and  a  50-ton  .*smelter 
with  2  water-jacket  funutccs.  Produccfl  4 IH  long  t< ins  of  copper  from  18,666 
toiisof  oresuiplted  in  IflOl. 
BLEDSOE  GOLD  MINING  &  LEACHING  CO.  COLORAIK). 

MincotTirct  Kokomo,  Summit  Co.,  Colf>.     Henry  F*omeroy,  sujicrintend- 
c  n  L     t )  res  e  a  rr  y  gf » Id ,  si  I  \  e  r .  leti  rj  a  1 1  d  co  ppe  r. 
BLINMAN  COPPER  MINIHG  CO.  AUSTRALIA. 

Office:  107,  Qneen  St.,  Mcll*ournc,  Victoria,  .\ astral la.  J.  M.  Higgin.s 
manager.  0|K^ratei^  the  Blinman  mine, in  the  Flinders  mnge,  South  .\aHtrali», 
about  270  miic*^  north  of  Adelaide.  Mine  opened  1H62,  rwjpened  circa  1S99. 
Deepest  .«ihaft,  450'.  Ore  averages  8%  copper,  as  mineil,  and  is  concentrated 
to  23%  for  shipment  to  smelter,  hand-pickcnl  ores  mnging  30%  to  40%. 
District  is  arid,  causing  mut  li  troulile  from  iiuiilcquiitc  water  supply.  Em- 
ploys about  75  men.  Annual  capacity,  about  l,250,fH10  lbs.  refined  copper 
BLUE  ACRE  COPPER  CO.  UTAH. 

Office:  409  Dortly  Blk.,  Salt  Lake  City,  Utah.  Mine  office:  Blucmri*. 
Beaver  Co.,  l^tah.  Employa  about  10  men.  Capitalization  $6tX),(>t>0,  shares 
II  par.  Henrj^  M.  Crowther,  president  and  general  mmiager;  Wallace  W. 
Wait,  vice-pre-sident,  8ecretBr>^  and  treanurer.  Lands,  17  claims,  area  320 
acres,  in  the  Beaver  Lake  district,  showing  5  contact  and  fi.ssure  veins,  of 
which  tlirec  of  good  average  width  arc  l»eing  openetl,  with  estimated  values  of 
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6*^,  copper,  5  oz.  sUvrr  uini  $4  gold  per  toa  from  oxtdci  carbotmte  and  sulphide 
ores,  opened  by  3  sliulhiu  »hafls.  lVn>eri y  regarded  as  promiaitiK,  tliough  but 
feiipbtly  di'velojied- 

BLUEBELL  MUTE.  AKIZOWA. 

Mine  office:  JohtuKJti,  CwliLst*  Co,,  Arir.,    Weir  it  Mitchell,  owners;  T.  K. 
Mrtd^ell,  superintendent.     A  prospet't  ipn  \%  hit'h  a  liiiiiied  amount  of  develop- 
nieni  work  has  been  done. 
BLUE  BELL  COPPER  MUfllfQ  CO. 

Office:  36  Swiss  St.^  Cleveland^  Ohio.  No  replies  to  repeated  requests  for 
vnfumiutioti, 

BLUE  BELL  MIKIHG  CO.  CALIFORNIA. 

Addree»s:  care  of  J.  J.  Sullivan^  Quinry,  Cai.  Landa,  near  Hoi^leku.ss'si, 
Plimuu*  county,  Californixu 

BLtTE  BIRD  COPPER-GOLD  MIMNG  CO.  UTAH. 

office:  care  of  M*  J.  True,  secretary  and  general  nmnager,  Salt  l^ake  City, 
rtilu    Mifle  office:  Milfurd,  EleaverCo*,  Utali.     Landa  an*  near  the  Hickor>' 
ff^upof  the  Majestic  company.     Main  shaft,  275'.     Property  thought  to  be 
viluible,  but  company  iu  financial  straits  at  hi^it  aeeounts. 
BLUE  BIRD  BflKING  Sl  SMELTIBG  CO.  WASHIHGTON. 

Mine  office:  DarrinKton,  SnohonuKh  Co.,  Wash,     Was  driving  a  tunnel, 
^ithThop,  Park5,  superintendent ,  at  lajst  accouni«. 
8WJK  CREEK  COPPER  BUMNG  CO.  WASHIHGTON, 

letter  ret  urnr^l  unclaimed  from  fonuer  office,  Spuknnc,  Wii^li. 
BLUE  GROUSE  CLAIMS.  BRITISH  COLUMBIA., 

Imidh  adjoin  the  Yreka  on  the  Miutheaat. 
BLUE  HILL  COPPER  MIlfES.  MAIIIE, 

At  Blue  H i  11,  Me,     An  unsucccf^isf ul  property.     Idle  many  years. 
BLUE  JACKET  MUTE.  '  IDAHO. 

Mine  ofiice:  eare  of  Frank  E.  Joliiic.»iwe,  operator  under  bond  and  lease, 
Oiaugeville,  Idaho  Co.,  Idaho.  Lands,  4  unpatented  claimi*,  area  75  aere>^, 
*Hottirig  2  contact  veins  of  great  width,  av**s[<ying  -1%  copper,  7  ox.  silver  and 
^^ir«4<l  per  ton.  Ores  are  oxides  near  surfsicc  and  sulphides  at  depth.  Shafts, 
Iflfto  3(XK  deep,  with  l.OCHy  of  undergff>und  opening!^.  Has  gasoline  power. 
BLUE  JACKET  CONSOLIDATED  COPPER  CO.  IDAHO. 

Uffiee.  2ii  Broad  8t.,  New  York.  Mine  office:  Decorah,  Washington  C^J., 
Walio.  Lauds, 295  acres,  in  the  Seven  Devils  disitnct.  with  steam  power  and 
'^Moii  smelter.     In  financial  straits  at  last  account>s. 

BLUE  JAY  MINE,  CALIFORNIA. 

Utter  returned  unclaimed  from  Redding,  iShasta  Co.,  Cab     Property  is 

^  luiles  north  of  Redding  and  3  miles  from  Ke^swick,  showirtg  sulphide  ores  and 

*Kttle  native  copper,  in  a  30*  vein  traceable  1 ,000'  and  opened  by  a  shallow 

'    »fcaft. 

BIDE  JAY  MINE.  NEVADA. 

Hine  office:  Yeringion,  Lyon  Co.»  Nev.  A-  Pugh,  tiuperintendent.  Was 
N&king  shaft  and  driving  tunnel,  with  t^team  power  and  f^mall  force,  at  last 
■ccotints. 
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BLUE  JAY  GROUP.  UTAH/ 

Office:  fa're  of  John  Skcwes,  owner,  Salt  Lake  City,  Utah-     Lands  are  in 
vicinity  of  Moab,  Grand    Ck».,  Utah.     Main    shaft,  about    KKK,  sbow$    ore 
Msaying up lo 25* i  iitppirr, 
BLUE  JAY  MIHIHG  CO.  CALIFORIOA. 

Minn  office:  Letcherp  Fresno  Co.,  Cal.     N.  Phillips,  superintendent,  at 
la-Ht  accounts. 
BLUE  LAKE  GOLD  &  COPPER  MIlOlfG,  WASHIHGT03I. 

SMELTING  it  POWER  CO, 

Office:  3(J2  \Vl^cons«in  *Sf.,  Wilwaukec,  Wis.     Mine  office:  Coneonully,J 
Okanoigan  Co.,  Waah.     C.  T.  MacElroy,    secretary  and   general   manager«H 
Has  6  veins,  ranging  1'  to  3'  wide,  giving  assays  of  3%  to  49%  copper  and  13" 
to  111  gold  per  ton. 
BLUE  LEDGE  MINE.  CAtlFORBIA. 

Office :  care  of  li.  C.  Kingsber>%  Spokane,  Wash.     Lands,  13  claims,  area 
260  acre.'?,  at  the  liead  of  Joe  Crt*ek,  Siskty*ni  county,  California,  about  4  tnilcaJ 
south  of  tlie  Oregon  line,  caniing  a  20'  cuntact  vein  hetween  white  and  blackl 
mica-schists,  opened  by  3  turniels,  longest  Hi)',  showing  chajcopyrite  and  a 
little  native  copper,  with  a>'emgc  assay  ^'alues  of  about  4%  to  5%  copper  and 
S  o«.  silver  per  ton.     Supposed  to  lie  under  btmd  to  Clark  and  Kiugabery,  <4^| 

OREGOll. 

from   Applegate,  Jackson  Co,,   Ore.     Ureaj 
Hai*  steam  power  and   employ's   about    Ifl 


li 


Spokane^  Wa^ih. 

BLUE  LEDGE  COPPER  CO. 

Letter  rcfurned   unclaimed 
carry  copper,  gold  and  silver, 
men  when  working. 
BLUE  WING  MINE-  NORTH  CAROLINA. 

Mine  office :  Baker  City,  Granville  Co.,  N.  C.     Owned  by  John  T,  Willmm 
of  New  York,     Property  was  fnrmcrly  held  by  the  Blue  Wing  Copjier  Co.^ 
and  later  by  the  Boston  &  G'arolina  Copper  Mining  Co.     Never  mii^'e^fulj 
owing  to  bail  management,  until  taken  by  Mr.  Wiiliains,  and  again  idle. 
BLUE  WING  COPPER  CO.  NORTH  CAROLINA. 

succeeded  by  Boston  tt  Carolina  Cop|>er  xMijiing  Co. 
GEWERKSCHAFT  BOBERTHALER  ERZBERGWERKE.  GERMANY. 

Mine  otHct*:  Kupferberg,  Sclileaien,  Gennany. 
BOBTAIL  MINE  CO.  ARIZONA. 

Office:    presumably  Minneapoli.^,  Minn.     Mine  office:  Globe,    (iila  Co. 
.A.riz.     Lauds,  20  claims.      F,  E>.  Adams*,  superintendent,  at  last  accounts 
BOCCHEGIANO  MINE  ITALY, 

Operated  by  Socicte  Anrinini.i  delle  Miniere  di  Monteeatint 
BOGOSLOVSKI  MINES.  RUSSIA. 

Office:  care  of  Baron   K.  M.   Kcklt   Von    Turgensburg,   Perm,   Rufifia. 
Mine  office:  Bogoslovsk,   Perm,   Rufwia.     Property  includes  3  mines 
is  one  of  the  largest  copper  profiucers  of  ( he  empirp.     Ores  occur  gencrall 
in  contact  %*eins  between  limeslone  and  intfusi\e  ign^M^iis  rocks,  and  imluii" 
oxides,  carbonate,  chrysni^lb,  clc,   in   (he  .surface  rone,   with  chalcopyn 
and  bornite  in  the  zone  of  &econdar\'  eLirichmenf,  and  ehalcopyritc  in 
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mtion  trith  tron  pyrites  and  ri»H^M**ntc,  wiih  calcairoim  tiiul  r|uiirtJ!  gangiie^ 
at  lii'ptli.     fliis  a  i^nidter  ni   Bogcislovsk,   n<^ar  t\\e  mines,  and   produces 
I  lillstcr  ropper.     Latest  reported  proiluction  was  2,<UJ4,7(j7  l\>9.  totintsi  copper 

COllPACmE  DU  BOLEO.  MEXICO. 

OtBce*:    Rue   de    Proxenre,    56,    Piirii?,    Fmnre.     Ampritiin    office:   OH 

SwHwrne  bt.,  San  Pnincbco,  Cal,     Mine  office:    t^nntu  llowilia,  Biijn  CaIi- 

fomia,   Me\.     Employe   2,HfK>   men.     E.    Pucmri,   tlminnftn;   P.   Miribaud, 

adn\ifii5tniteur-delegTip;    (*h.     LaForgue,    director    general;    M.     Deiimrcst, 

Meretafv;   W,    \\\    Hose,    general   mine    superintendent.     Organized    1885, 

under  law&  of   France,   wiili   rapitaliittttion    12,(KXi,iXM)  francs;  debentures, 

IjN^JJOO  francs,   in  boncb  of   'iDO  fr.,   tipiiring  4.5%   interest.     Profit:^  of 

(■wiipany  in  19f>2  were  1,75()/.M11.(W  francs,  an  increase  of  544,705,48  francs 

over  1901,  and  for  1903  were  probably  rimterially  larger.     Dividends  for 

IWl  and  1902  tvere  62  francs  50  centinies  for  each  year.     Company  ib  sup- 

po*?d  to  J>e  controller!   by  I  be   French   Iiouj^  of  Rothschild.     Enjoys,   for 

kp«rifxl  of  20  years,  end i tig  l>ec.  17,  1912,  exemption  from  all  federal  and 

1  tiixes*  except  stamp  taxe?^;  exemption  of  employee?  frorii  military  and 

wi]  senite,  and  e^xeinption  from  customs    duties  and  local  dues,  and  for 

•  IcTTn  of  50  5^Ar«,  expiring  HM2,  is  exempt  from  export  duties  on  copper 

P^JdUfwf  and  import  durii-ii  nn  fuel  rorLsumed. 

Mineral  lantis  are  U  gniup^,  ifi<*hiding  3  principal  groups  of  mines  known 

••^he  Soledad,  Providencia  and  Purgatorio,  also  11,920  hectaretvs  of  grazing 

**'«i«,  srnjth  of  the  mines,     Tlie  ore  occurs  in  a  formation  of  Tertiary  con- 

P<»mtatrs,  ssandstones  and  tufas,  traversed  at  certain  points  by  trachyte, 

'"^  fuprif Proas    tufa.*;   overlying   conglomerates  of    eruptive   rock   pebbles, 

•'^tl  Mug   surmounted   liy   argillaceous   tufas,    all     traversed    f»y   fissupea, 

'''^  ores  are  of  great  varicly,  including  cuprite,  melaeonite,  aaurite,  malachite, 

'''^^ni^rite,  chrysocolla,  atacamite,  covellite  and  chalcocite.     There  are  three 

*"^PfiferouK  l»efls,  of  which  the  upper  average*^  about  3'  in  thicknesj^,  the 

riiiddle  r  to  3',  and  the  bottom  bed  2'  to  W,     The  middle  bed  carries  oxide 

^^'^  Pttpbofiate  ores  m  o^ilitic  concretions,  known  locally  as  boleos,  hence 

*"  ftame  fif  the  mine.     The  lowest   bed  is  partially  below  the  water  line 

,'  fiirrtc**  Kulphiile  ores,  as  well  as  oxides  afid  carlionate^.     Tlie  ore  is 

^^liilfiatwl   through   the  tufas  in   thin,    irregular  veins  with   clay  gouge, 

*^  htm  a  marked  concentnition  toward  the  b*ittom  nf  each  bed,  where  the 

^  forms  compact  layers  of  <>*  to  12*,     The  main  workings  are  15  metres 

^^J  niHres  above  sen  level,  the  mine  being  op«*fied  by  mnnerous  tunnels, 

by  7  ^haftH  of  the  follow iiig  depths:     Sombrero,  9H  metres;  Carmen, 

^\  Purgatorio,  55m,;  (*eniral,   I5*^m,;  Amelia,  48m.;  Santa  Rita,  86m.; 

^'^  Juan.  .H5m.;    The  mine  is  extetisively  developed,  baling  about  122,0<10 

^^rvfi  of  undef|[fround  openings  in  ser\ice. 

The  mine  has  complete  i^team  and  electric  plant!=t,  including  electric 
™^(*iuotiv«5«,  generating  al>out  2,000  h,  p,  from  stcnni  engines,  of  which 
1-50(1  h.  p.  is  tninsffirineil  by  three-phase  dynanios  fi>r  distribution  In  the 
*lik)tts  mines.     Owing   to  thi-    pec  ylirir  imturc  of    the  mine  all  drilling  is 
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dnji*"  hj"  hand,  nnd  owinp:  to  the  richness  of  the  ori*  no  mt*ehanjriil  eonr^rSl 
tmtion  is  uttrinptfHi,  hand- sorting  Iwini;  deerniHl  ?iuth<'ioiit.  The  .sniehin|t| 
plant  was  rebuilt  in  UMil  and  h»s  eight  liiO-tfin  Wiiter-jmket  furnare**.  Tlmj 
ore  IS  smelted  to  a  matte  of  bS%  to  05%  tenor,  and  ahout  one-third  of  the" 
mntf^  w  i-eduied  to  lilack  copper  of  89%  t^  94%  in  tenor,  Iwth  matte  and 
bars  being  shipped  to  Germany  for  refining.  German  coal  in  u»ed  for  dmelting  j 
and  coal  bric|uettes  for  j^eneraJ  fneh  The  avenige  net  copper  return 
ore  smelted  wa«  4.2t>%  \n  liJiX),  3.95%  in  ISH)!  and  l,^S%  in  I902,j 
Ore  i^  haiid-8orted  and  niJit'hitii*-hri<iuetttxh  "t  a  co.st  of  only  one  fnuic] 
per  Ion,  the  argillaceoiLH  ganjtine  serving  as  a  natural  hinder. 

The    eliniatc    l^    tropical    and    (he    rouiitry     extremely    arid.     PotAbl^ 
water  is  secured  by  a  IT.tWHVmetre  pipe-line  from  a  re.s<?rvoir  on  the  Yaqu{| 
plateau,  with  puiiip?4  at  Santa  Agne<lc  and  Santa  Rita.     There  In  alfjo  a  eon-tj 
den^sing  plant,  with  4  poworfnl   punvpg,  for  iJic  distillation  of  sea  wat€>rd 
A  private  nulniad  of  3t)  kilometres  conncsctgi  the  mines    with  the  etnelti! 
at  Santa  Rosalia,  the  road  haviui?  9  locomotives  and  120  cars.     At  the  p*in 
of  Santa   Kuwdia,   oi>po.site  Gnaymas,   Sonora,   is  a  town  of  7,000  p^eopld; 
dependent  f^olely  on  the  mine.**  atid  smelter.     The  4'ompany  has  a  34tVmetr 
jetty,  and  owdh  u  sailing  vessel  of  Ii5<>  tons  i-egister.     Miscellaneous  jgnti^ 
prises  include  se\  end  general  stonv^,  a  sawmilh  fonr  schools  and  a  hospitaiJ 
Wages  are  $L2."i  per  day,  Mexican,  for  cominoii  labor,  with  free  water  and 
medical  attendam-e,   but   owing  to  much   higher  wages  Iw-ing  i>aid  on  the 
mainland,  across  the  Gulf  of  C?difornia,  the  Boleo  Is  sulTering  from  a  **careitj 
of  labor,  and  had  arraogetl  to  import  2^tMX)  Chinese  cooUes,  but  a  dinpetc 
rtf  the  cotupany  informs  me  that   tliis  cannot  be  done,  owing  to  objectiotii 
of  both  the  Cliincse  and  Mexican  governments.     Tlie  prodintion  of  refine 
copper  in  1902  was  10, 95:^  metric  tons,  made  from  249,K95  tons  nf  ore.  andl 
for  the  first  half  of  UMKi  the  prrHhiction  4if  refined  copper  was  5^022  metric 
tuOi*,  a  small  gain  f>vcr  (he  prectMiiiig  year.     The  Boleo  is  a  verj'  valuahla] 
mJJie.  aiitl   v^ell   managed,  good   results  being  secured  notwithstanding  thd 
many  serious  drawbacks  found  in  nf>erntion. 
BOLIWAS  COPPER  MINING  CO.  CALIFORNIA 

Ofhce:  253  Spear  St..  San  Francisco,  Cal.  T*  P.  H.  Whit^law,  prviiidcnl 
and  manager.  t)wns  copper  pmperty  showing  {I  veins,  6*  to  2'  wide, 
serpentine,  4  miles  northeast  of  Holinas  liay,  Mariti  Co,,  Cal.,  on  whici 
considcraltl(>  development  work  has  been  (h»ne.  Ore  on  the  dumps  is  *aid  I- < 
earr}'  ^y%  to  lt)%.  copper,  Ha>«  a  good  equipment,  including  coneentratt^i 
Idle  at  last  accounts  and  coinprtuy  refuses  to  furnish  any  statement. 
BOLIVIAH  COMPANY.  BOLIVIA. 

Organizcil  t  in  a  IMl,  hy  Sir  Martin  Cojjway.     Holds  imp>ortant  niiniri^jf 
coneeasion.*^  from  the  Bolivian  govemmenl,  on  the  basis  of  royalty  of  oti*^ 
third  of  net   profits,     H^ls  concession  of  10,(KK)  square  mileji,  heiween  tJi« 
Andes  and  headwaters  of  the  Amazon. 
BOMPA  SYNDICATE.  AUSTRALIA 

A   local   cnnipany   that    is   d<'veloping    a   copper  property  at   Glas/oai 
Creek,  GladshiiH-  ilistrict    t/ueensi  ind.  Australia,     Showing  said  to  be  protn- 
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king,  but  district  lacks  railway  connections,  which  must  be  had  before  It 

cftij  l>ccome  a  considerable  producer. 

BOIfANZA  MmilVG  CO,  BRITISH  COLUMBIA. 

OtTt  cc :     Fo  rt  Sim  pson »  B,  C,     La  nds  a  re  in  t  he  Ca^slar  d  iii  t  He  t ,     1  die . 
BOrfANZA  MIWIWG  CO.  WASHINGTON. 

Ivtttter  returned  \mcluinied  from  Index,  Stiohomisb  Co,,  Wit^h. 
BONANZA  MOUNTAIN  GOLP  MINING  CO.,  LTD.     BRITISH  COLUMBIA. 
MineofRcf:     Grand  Fork*,  B.  (\     F.  H.  Kriighl,  supinntendeiit.     Ilius 
ttm-jtrudc  auriferous  and  argent ifonuis  copper  ores,  iuid  ctn  ployed  iibout  10 
nK*n  iti  development  work  at  lovSt  act oiuits, 

BONANZA  QUEEN  MINING  CO.,  LTD.  WASHINGTON. 

<Mce:     Minneapolis,    Miim.     Mine   office:     Silverton,   Snohomish   Co., 
Waah.    Richard  IL  Hare  hold,  Miperintcndent*     Lands,  8  claims,  showing  4 
^y\m  earning  auriferous  copper  ores.     Has  about  1/200'  of  undergrovmd 
^jpcTiiiKpi  and  employs  about  20  men. 
BOHHER  mNB.  ONTARIO. 

A  proup  of  claims  on  Miehipicolen  Island,  Algoma,  Ontario, 
^ONmf  BELLE  MINING  St  MILLING  CO.  WTOMIKG, 

Said  to  have  had  2  claims  n<*ar  the  I*erris-Ha|igarty  mine,  in  the  En- 
''^'nprnent  district  of  Wyoming.  Conipuny  moved  office  from  100  Washing- 
'^•i  St.,  Chicago,  HI,  and  left  no  address. 

^ODLE  MINING  SYNDICATE,  LTD.  COLORADO. 

UtH»N?s:     46,  St,  Mary  \\e,  London,  E.  i\,  Eng.     Mine  office:     Central 

y,  Gilpin  Co.,  Colo,     John  Peter  Rcid,  chainiiari ;  Chas,  Pearson,  secretary' ; 

J.  Richards,  superintendent.     Capital,  nominal,  £15,000;  issued,  7,5(10 

1,  I5s,  called  up.     Ores  carr>'  gold,  silver  andVopper.     Has  steam  power. 

^^tUHTE  COPPER  &  GOLD  MINING  CO.  ARIZONA. 

I*,         OfBcc:     16  State  St.,   Boston,   Mass.     F,    Uockwood    Mall,    president; 
J*^^>,  D.  Coleman,  secretan,-  and   tn^i^urer;  \\ .  G.  Oates.  supcriniendent. 
^•*ils  are  on  Cram  Mountain,  Marieopu  ecamly,  Arizona,     Property  is  idle 
*^  the  company  i^  uniible  to  pay  it^  bilis. 
^^^inTE  COPPER  A  GOLD  MINING  CO.  WASHINGTON- 

K^,  LiLnds,  U  rlaimsi  in  the  Stillaguamish  dislriet  o{  Snohomish  County, 
^f  ■^flhing^ton  carrying  auriferoiLs  bornite  and  chaleopyrite*  Was  developing 
'         ^^h  considerable  vigor  al  last  accounts. 

^^SSMO  KISGRUBER.  NORWAY, 

Mine  ofTice:     Bossmo  in   Hanen,  Norway.     Works  ores  carrj^ing  0,5% 

I^^M  upwards  in  copper,  and  up  f o  50%  sulphur,  latter  element  furuiHliing  the 
^*^Ucipal  values  of  the  ores.     Production  in  1902  was  about  24,000  Ions  of 
''^'Mferous  pyrites. 
^^OSTOlf  GROUP,  NEVADA. 

Xcar  Ucno,  Fremont  Co.,  Nev.     An-a,  110  acres.    Cnder  bond  to  J.  K. 
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BOSTOir  CONSOLIDATED  COPPER  &  GOLD  0TAH. 

MINING  CO.,  LTD, 

Omce«:  3-4,  Great  Winchester  St.,  London,  E.  C,  Eng.,  and  G08 
Dooly  Elk.,  Salt  Lake  City,  Uloh.  Mine  office;  Binghftm  Canyon^  Salt 
Liikc!  Co.,  I' tail.  Employs  a  vanning  force,  a vf raging  about  50  men, 
John  E.  Dudley  llyder,  chairman;  Frank  L,  Gurdner,  vice-chairmiiu ;  Geo. 
H.  Johnacm^  sinTctiiry;  >L  M.  Johnaon,  genenil  manager;  Samuel  New- 
house,  tuanaging  director,  under  six-year  coulrocl,  or  until  the  mines  are  on  a 
productive  basis,  he  to  then  receive  a  fx^rcentage  of  the  net  proAta.  Cap- 
ital £500,001*.  LaudM,  51  dairus,  area  349  aeres,  nminly  adjoinijig  I  he  High- 
land Buy  mine  of  the  ClahCcjiif^iolidatedt  in  the  Bingham  or  West  Mountain 
district,  title  being  held  through  an  American  corporation.  Devolopn»ent 
i.s  by  numerous  tunnels,  showing  .si:\'eral  ore  bodies.  Veins  of  32'  and  50^ 
width  were  opened  in  1003  by  Armstrong  tunnel  No.  2.  In  1903  the  mine 
shipped  about  000  tons  of  selected  ore  to  the  Cnited  St  at  ess  smelter,  fhif 
giving  returns  of  ii>%  copper,  2  oat.  silver  and  S2.50  gold  per  Ion.  Mr.  New- 
hou:3c  estimates  the  mine  to  show  l,0tiS,716  tons  of  argentiferous  and 
auriferous  4%  copper  ore,  the  precious  metal  vaJuea  averging  about  4  oz. 
ail  vex  and  $L50  to  82  gold  per  ton.  The  Copper  Belt  raUway  is  being 
extended  to  Armstrong  tunnel  No.  1,  and  will  give  a  freight  rale  of  I5e, 
per  ton  on  ore*  shipped  to  the  smelter  of  the  Bingham  Copper  &  Gold' 
Co.,  with  which  company  a  two-year  contract  has  been  made  for  smelling 
a  miuimvim  uf  200  tons  daily  t»f  (»re  not  under  3'vJ,  in  copper,  shipments  la 
begin  with  completion  of  the  railroad.  The  smelter  allows  lOc*  per  unit 
for  excesii  of  iron  over  silica,  and  ores  smelted  so  far  have  averagi^d  about 
17%  excess  in  iron,  giving  the  Boston  Cons4jridated  a  bonus  of  $1.70  per 
ton  in  case  the  ores  s*hould  hold  their  present  proportion  of  excess  iron. 
Management  estimates  a  profit  of  $3  to  $5  per  ton  on  shipments  to  tUw 
Bingham  smeber.  For  the  fiscal  year  ending  September  30^  1903,  th^ 
company  expended  $49,024.05  on  mine  and  plant.  The  differences  between' 
confJicting  interests  have  been  satisfactorily  adjusted,  and  this  iniportaut 
property  bids  fair  to  become  within  a  short  time  the  large  and  profttAbk 
producer  indicated  by  its  extensive  bodies  of  medium-grade  ore, 
BOSTON  GOLD-COPPER  MINING  CO.  COLORADO. 

Office:  15  Exchange  St,,  Boston,  Mass,     Company  claims  to  liave  410 
acres,  with  a  vast  amount  of  ore  in  sight,  but  fails  to  give  locatioti  of  tba^l 
property  in  response  to  ret»ejitf'd  inquiries.  ^W 

BOSTON  GOLD-COPPER  SMELTING  CO*  COLORADO. 

The  mnelter  of  tliis  eotnp.iiiy,  at  Leadville,  Colo.,  has  been  leased  for 
a  term  of  10  years  to  tlie  Republic  Smelting  Co. 
BOSTON-ARIZONA  MINING  CO.  ARIZOITA. 

Office:  46  Broadway,  New  Vork,     Mine  office:  Morrislown,  Maricopa 
Co.,  Ariz.     Employs  4  men.     Organized  1901,  under  laws  of  Arizona,  withi 
cttpttallwitiou    S.5,0<>0.tHJ0,  shares   $1    par,     Henry    Livirigtsoti    Bo^'doin,  i 
president;  1\  >h  Smithy  seeretary;  \X.  T.  Smith,    treasurer  and  general  I 
manager.     Lauds,  10  claims,  area  200  acres,  in  the  Vulture  distriei   shoiiring  ' 
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6fij?jurf^  wif^,  of  whidi  two  average  4'  to  20^  width,  openJdoy  3  shafts  of 
20'  to  5*y  and  tin  Si)'  tunnel,  ehowing  oxide  and  carbouate  ore^  and  giving 
a«ayi  of  1%  to  40%  copfH^r  and  $1  to  S22  gold  p«?r  ton.  with  a  little  silver 
And  fpdftia. 
BOSTON  &  BRITISH  COLUMBIA  COPPER  CO.  BRITISH  COLUMBIA. 

Ixist  title  to  property.     LV»mpany  probably  dead. 
BOSTON  &  BUTTE  MJNE.  ARIZONA. 

letter  returned  uucJaimed  from  fonner  mine  office,  Gilbert,  Yavupai  Co., 
Aril.     W,    H,    Burrage,   superintendent.     .\    pnH|>ect    on    wliiHi    t\    limited 
iWioiint  of  work  h:ij^  hren  done. 
BOSTON  &  CAROLINA  COPPER  MINING  CO.  NORTH  CAROLINA, 

Property  ifi  the  Blue   Wing   mine,    leiiaed   to  John  T.  Williams  in  1903. 
Mine  idle  and  affairs  tied  up  by  litigation. 
BOSTON  CLIMAX  GOLD-COPPER  MINING  WASHINGTON. 

4  INVESTMENT  CO. 

QfRoe:    Union  Trust   Bldg..  Providence,  R.  I.     Benj.  F.    Harrington, 

Pf^eadent  aad  general  manager.     Landa  nrt»  ahtiut  240  acre:^  in  yte%*cn8  Co., 

•»  auili.^  on  which  atx>ut  S2/j,0(K)  bfu*  been  spent  in  development  work.     Com- 

y  gives  no  returns,  but  Mr.  Harrington  is  a  man  of  exoeilent  slajuiing. 

ON-COLBY  MINING  CO.  MONTANA. 

Uffice   and    mine:     care   of   Martin   Spikernian,   Salt  esc,    MiHj^ouhi   Co., 
*^ont.    Organized  1903,  with  capitalization  SI  ,(M)0,(XK),  sharew  SI  par.    Lands, 

^OSTON-COLORADO  COPPER  MINING  CO,  COLORADO. 

Office:  50  White  8t.,  New  York.  Mine  office:  Fort  Collins,  Larimer  Co., 
^'**'«5  Ekiwin  M.  Keiser,  presidenf ;  Sanford  Stark,  vice-president  and  general 
"^^^^ja*Pr;  Roger  C.  Turner,  secretary.  Employs  5  to  10  nuii.  Organized 
IStlfj  ufider  hiw9  of  Arizona,  with  capital izat ion  $1 ,04Xl,0tK),  shjireH  $1  pur. 
*^'**^vb.  7  patented  claims,  area  63  acres,  in  the  Howes  Gukh  district,  showing 
'  ^*"b<jiiAte  and  sulphide  ores  giving  assays  of  7%  tn  H%  copjH*r,  1  oz.  silver 
"*«i  12.130  gold  per  ton,  developxl  by  shafts*  of  40'  and  'IW  and  two  2t)iJ' 
*^iitjels.  Haa  steam  power  and  necenHary  mine  buildingis.  Shipped  about 
«^X%  ton«  of  ore  to  the  Argo  smelhr  during  1903. 
®^STON  ft  COLORADO  SMELTING  CO.  COLORADO. 

Office:     Banton    BIdg.,    Deuxif,    Colo.     Works    oOice:    Black    Hawk, 
^**pin  C4>,,  Colo.     C,  C.  Converse,  president;  Geo.  D.  Eduumds,   secretary; 

Il*^%rxjld  V.  Pcarce,  manager.     Has  an  extensive  smehinp  pltint  antl  refmery, 
Quipped  with  steam  and  electric  power  and  employing  about  2tXJ  nien. 
**f^»d  10%  dividends  until  1S9S,  and  thereafter  6%  dividends  until  1903,  when 
'^'^idend  was  pa^ised. 
W>STON  &  DENVER  CONSOLIDATED  COLORADO. 

MINING  ft  MILLING  CO. 
Mine  office:  Black  Itawk.  Gilpin  Co.,  Colo. 
'toSTON-IDAHO  MINING  CO,  IDAHO. 

OfBces:  30G-147  Milk  St.,  Boston,  Ma^ss,  and  6  First  Natl.  Bank  Bldg., 
^<dru^  Utah.     Mine  office:  Nicholia,  Leinhi  Co.,  Idaho.     Organized  Febru- 
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ary,  1^)2,  umler  laws  of  Utah,  with  capitalization  1500,000,  ijliares  $1  par  J 
R.  P.  Hunter,  president  and  treasurer;  Fniiik  H.  Clayton,  vice-president  and 
eastern  nuinugcr;  Ernfiit  J.  Wmigh,  secreliiry;  O.  A.  Kennedy,  superintend- 
ent. Lamis,  8  cljiinis,  art^a  100  aorei*,  in  the  Spring  Mountain  district^  de- 
veloped by  about  l.'j^Ky  of  underground  openings  and  giving  ores  assaying 
from  a  trace  to  27.5%  copper.  1  oz-  to  40  oz.  silver,  from  a  trace  to  57%  lead 
and  from  a  trace  to  II  .60  gold  pcT  ton.  • 

BOSTON  &  LAKE  SUPERIOR  COPPER  MINING  CO,  QHTARIO. 

Office:  31  Slate  St,,  Boston,  Mas,s.     Liiiuls,  if  any,  on  northern  shore  of 
Lake  Superior,  in  Canatiti. 
BOSTON    ab  MONTANA  COPPER  &  SILVER  MINING  CO.        MONTANA. 

Oflirc:  52  Hrniidway,  New  York.  Mine  office:  Buite,  Silver  Bow  Co., 
M*int,  Smi'lter  ollite:  Great  Fulls,  Case  tide  Co,,  Mont.  Orgaiiixed  18H7, 
under  hiwa  of  Montana,  with  eapiiali7,ation  13,750,000,  in  150,000  shares  of 
125  par  value,  ftill  paid  and  iioti-assi*ssal>le.  Debentures;  authorised  and 
issued,  Sl,tMMl,00a  fii^t  issue;  $500.0(K1  Kecond  iRsue;  $COO,lX)U  third  issue, 
Oulsfanding,  January  I,  \mA,  $400/100  nt  7^[.  Tnid  dividends  of  $5,250,000 
in  1901,  lUtXJ.OtlO  in  1902  and  $1,200,000  in  1903,  Dividend  rate  is  $2 
quarterly.  Total  dividends  to  Jatuiarj-  1,  lOlN,  $28,325,000.  Practically 
the  enlirr*  stock  issue  Ls  owmnl  l>y  the  Anmlgarnated  Copper  Co.  Mines  and 
Bmeltcr  cnipli^y  about  4,lH>t>  men.  Sidney  Clmne,  prci^idcnt;  V.  P.  Addicka, 
Bfcretiiry  hthI  treasimT;  Sidney  Chase,  F.  P.  Addicks,  Frank  Klepetko,  David 
Hcnnesftscy  and  Jatues  Phillips,  Jr,  directors;  C,  W.  Goodal(\  general  manager; 
Frank  KlejK'tko,  consulting  engineer;  J.  C.  Adams,  mine  superintendent; 
A.  E.  Wheeler,  gmoltersnperinti'ndcnt. 

The  following  tablt>  givt^s  a  Huniniarv'  of  opcmtions  and  results  for  the 
fiscal  year  ending  June  1,  1W3: 

Tons  of  ore  extracted ,»..., 907,227 

Grt»ss  yield  per  ton  .  .   $  14.03 

Cost  of  mining 2,368,982.25 

Cost  of  mining  per  ton. .  .  ,  2.16 

Cost  of  trarii^portation  . , . , ,  907.227 .00 

Coat  of  transport rt I  ion  per  ton   .  1.00 

Cost  of  reduction 2,767,042,00 

CoBt  of  retluction  per  tun 3.05 

Paid  for  labor 2,824,814 ,00 

Paid  for  niaehinery  and  supplies   .......  2,311,211 ,00 

Paid  for  marketing,  refining  and  staling 2,634,180.00 

Recapitulation: 

Gross  proceeds  .... .  .$12,730,899,00 

Cost  of  mining 2,3<jK,9S3.00 

Freight  on  ore 907,227.00 

Cost  of  reduction   2J07,042.00 

Refining  and  selling  .  .  2,634,180.00 

Total  expenditures  8,677,432,00 

Net  proceeds 4,053,467.00 
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I  Mineral  lands  arc  extensi\T,  inrluding  in  addition  tn  rlir  working  mines 

I  largo  niKiibcr  of  fractional  cltiinis  and  part  interests  in  variouB  full  and 

fnrtional  claims*.     In  addition  to  nuniiig  lands  at  Butt*',  and  smelter-site  at 

Greal  Falls,  the  company  owns  coal  minfts  near  Sand  Cou!ef»,  16  miles  fmm 

I       Great  Falls.     The  ore  bodies  of  the  Boston  &  Montana  are  tlie  rieliesl  and  the 

'       mine  is   the   best  in  the  Butt^  dislriet.     The  ores  are  notably  rich  in  ailver 

^^lod  gold,  returning  an  average  of  0.025  oz.  silver,  valued  at  1  J  cenlM,  with 

KBUver  at  5oc  per  oz.  and  J  cent  in  gold,  for  each  pcrund  of  cropper  pnKlucctl. 

"      The  mine  has  been  op>ened  to  a  depth  of  I  ,K'}\\  showing  t-xn-licnf  nrc  on  the 

I       Wtoia  levek,  and  it  is  altogether  probable  that  values  will  hold  to  great 

I       <^Kh,    Frank    Klepetko^   fonnerly    general   numager   and   now   consulting 

I       EDpiecr  of  the  property,  advised  in  1901  that  hoists  good  for  n  deplh  of 

^,SO(K  be  installed.     The  ore  mined  gives  av<?rftge  returns  of  5%  copper  and 

I        11.50 \o  11,75 per  ton,  averaging  about  II  .62  piT  Ion,  in  gi4d  and  silver  vahies. 

^  principiil  mine*  of  the  eonipuny  are  ihe  Mountain  View,  Pennsylvania, 

Uooiird,  East  Cblusa,  West  Cohisia  and  Moose,  the  latter  a  eomparntively 

^^w  property.     The  Mounlain  View  has  a  3-coni part  men!  sliaft,  1,851'  deep, 

!        ^^H  15  exits  and  connections,  and  on  surface  has  a  115'  steel  gallows  frame 

I        "^tl  nn  18x48*  Allis  howt,  operating  2  doublt'-dcck  eagen,  ii\m  an  All  it*  air  com- 

Pftasfjr  with  20x42*  steam  rylinders  and  22x42*  air  cylinders.     The  Pennsyl- 

*'*»iiahas  a  3-comparlment  shaft,  l,5lir  deep,  connected  underground  with 

***€  Mountain  View.  St,  Lawrence  and  Silver  Bow  No.  1.     Plunt  includes  a 

I        7^48*  Allis  hoist,  operating  2  dou!>le-deck  cages,  and  an  Ingersoll-Scrgeant 

^^^  compressor  w^ith  20x30*  steam  cylinders  and  24^x30"  air  cylinder^?.     The 

I     /^^iiard  has  a  3-compartment  shaft,  1,129'  in  depth,  wit  It  a  19x48*  Allis 

I     ^i'Sf,  operating  2  double-dfick  cages,  and  compound   Nordlx^rg  compressors 

^^h  ai^tun  cylindere  of  15*,  28",  and  42*,  and  air  eyiintiers  i.f  m\  27\  29* 

^^  42*,  also  a  duplex  Risdon  compn\s«fjr  with  steam  cylinders  of  14*,  2tJ* 

**^  30*  and  air  cylinders  c^f  1 4*  and  30'. 

Tlie  West  Colusa  has  a  S-compartmenl  shaft,  1,442'  lit  depth,  with  7 

,^^'Uand  connect iorLH,  timbered  with  10x10*  and  12x12*  square  sets,  with  a 

I  gallows-frame  and  a  20x60*  Ni»rrlbi'rg  hoihl  t>p*^ruling  2  single-deck 

Tlie  Eajit  Cfilusa  ha.*t  a  3-eompar1rnent  shaft,  9i>0'  dec^p,  with  4  exits 

ft  16x32*  GritTith  A  Wedge  hoist.     The  Moose  is  a   convparatively  new 

**^perty,  with  u  4 Of)'  shaft  only.     In  addition  to  the  hoists,  there  are  12x14* 

^*^on  sinking  engines  at  the  Mountain  View,  Pennsylvania,  and    Leonard, 

I'^^d  a  13x12*  In:>n  Bay  hoist  at  the  West  Coluwi,     About  135  power  drills  an' 

[ ^^pHraled.     The  ore  bodies  of  the  variou.s  lioston  d*  Montana  mines  are   very 

f^Xt^tisive,  and  reserves  of  smelting  gnide  ore  alone  are  etitimated  at  fully 

^♦^KMI^iXK)  tons.     The  mine  bae  some  stopes  nearly  200'  wide,  carrying  high- 

'^''Me  ore,  and  is  opened  for  some  years  ahead  of  any  possible  product i\c  re- 

H^Unjmentfi,     In  addition  to  the  mines  heretofore  enumerated,  the  Minnie 

^'''iiley  property  is  claimed  by  the  Ikiston  «S:  Montana,  tlm  mine  being  in 

^»*M|;ation. 

Steam  power  in  used  exclusively  at » he  mnie.     The  water  from  the  Moun- 
^  View  aa4  E^l  ^umI  Wei^t  Colusa  mines  drains  Xo  the  1200^  level  of  the 
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I>eoiiard  and  is  forked  thence  by  a  dupk'X  atiitiou  pmnp  with  NordlxTg  s 
cud  20''-40''-42''  with  71x42"  pluiigci^.  The  steani-end  i*i  fitted  with  Corliss 
vaJve  and  carries  a  ft)'  whwl  The  water-end  wais  made  by  the  courptiny  and 
cast  in  the  Silver  Bow  foundry,  at  Butte,  Valve*^  are  of  the  pot  fonu  and  the 
entire  water  end  is  phur*plior-bronze,  and  rolunjiies  t»re  lined  with  wood,  thor- 
oughly soaked  with  oil  iind  foated  on  tin"  iJ^sidr  with  Lot  tar.  to  with,stand  the 
corrosive  liclion  of  tht*  niiiit'  wairr.  rithuately  all  of  the  company's  niine^ 
will  be  unwalered  from  this  plant,  whieh  is  capable  of  raising  1,000  |tallonjs 
per  minute  agauist  a  head  of  1/2(KI'.  The  mine  waler,  whirli  carrii's  cop 
siderable  copfjcr  in  tjohition,  is  leached  cm  reaching  surface,  the  copptT  hein 
precipitated  osi  scrap-iron  and  pniduct   riinu»il  into  bJuestone. 

The  concentrator  and  sinelt^^r  are  at  Great  FalLs^  171  iiiiies  from  (lie  min^ 
with  a  freight  charge  of  |1  per  ion  on  ore,  the  high  freight  rati*  being  off« 
by  the  ad  van  I  age  of  the  water-power  developed  at  Great  Falb,  The  ct 
cent  rat  or  is  second  only  in  si»e  to  live  nionstrou-s  Washoe  plant  of  rbe  Am 
conda,  and  is  in  G  s<  ciions,  each  a  coniplcic  niiU  in  itself,  the  sL\  having  a  toll 
capacity  of  2,7(H}  unm  daily.  The  building  is  of  wtx>d  and  is  equipped  will 
six  10x20*'  and  twelve  5.\12*  Blake  jaw  crushers,  15  Huutington  uiilb, 
rolls,  68  Hartz  jigs,  '249  Evans  jigs,  5  i>ver8trnm  concentrators,  (>  Wilfle 
concentrators  10  aix-fool  vanners,  54  four-ftKit  vanners  and  30 slime  tables. 

The  smelter  treats  300  to  41)0  tons  of  high  grade  ore  and  the  mU 
product  of  about  2,700  tons  of  cotic^eut rating  ore  daily.  The  plant 
has  22  McDougal  calciners,  live  500*ton  water-jacket  blast  furnace^, 
five  175-ton  rev(?rberatory  fnniaces  and  12  converters  of  the  upright 
type,  each  14'2*x7'  ontnide  dimensions.  Product  is  blister  copper  of 
99%  tenor,  canyuig  40  oz.  silver  and  0.25  oz.  gold  pt/r  ton.  In 
connection  with  the  smelter  thcn^  is  a  ver>^  large  eketrolyiic  refiner)* 
having  a  daily  rapacity  of  70  tons  of  refined  copper  cathodes*,  the  gold 
and  silver  slimcB  being  reduced  and  parttnl  in  a  refinery  at  the  plant.  Tin* 
electrolytic  plant  also  has  3  furnaces  for  melting  cathodes  for  casting  the 
refined  copper  into  mne-bars,  cakes  and  ingots.  The  electrolytic  copper  from 
thia  plant  is  very  pure  and  ranks  high  in  the  market.  A  portion  of  the  blister 
copper  from  the  smelter  is  stmt  to  the  Uarilan  copper  works  at  Perth  .\mboy. 
N*  J.,  and  the  plant  also  docs  a  very  limited  amount  of  custom  smeUing. 
Current  for  the  electrolytic  plant  is  carried  by  sohd  overlapping  dlabe  of 
copper. 

Power  for  the  concentrator,  smelter  and  electrolytic  refinery  is  secured 
from  the  Black  Eiigle  Falls  of  the  Misfiouri  river,  these  having  a  42*  effective 
head  and  generating  KJOO  h.  p.»  exeept  at  the  lowest  stages  of  water.  The 
auxiUary  steam  plant  has  2,400  h.  p.  in  Stirling  water-tube  boilers  and  can 
supply  power  for  the  concent ralor,  blast  furnace  blowers,  electric  motors  and 
cranes,  in  periods  of  low  water. 

The  Boston  and  Montana  is  engaged  in  litigation  with  the  subsidiary  com- 
panies of  t he  Vni ted  Copper  Co.,  and  this  litigation  is  protracted,  continuous 
cxpcn.sive,  aggravated  and  aggravating.  However,  the  mines  of  the  Boston 
&  Montana  arc  so  rich,  and  so  extensive,  that  no  difficulty  is  had  in  finding  ali 
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uit  the  ppduetion  plant  can  hfititH^^  mill  the  Po»t  of  litigatinn,  wliich 
iiTaflcenng  to  any  ordinan'  mine,  is  liomc  with  fYinipamtivo  f^asn*. 
I>(?vt'nil  years  ago  the  coinpany  was  ir-iTU'orpornttMj  under  hiws  of  New  York, 
but  luiuUempI  to  lum  over  the  luMH^ts  of  tlw*  Mont  aim  cnrponition  wiis  met 
with  local  in  J  unctions,  whereupon  the  New  York  corporation  waM  itiwuolved, 
Thi'  Boston  k  Montana,  by  reA»on  of  sundry'  injuncttoti^.  \\t\i^  been  rewlram-ed 
f^r  BDine  iinie  from  paying  over  dividends  on  shareif  owned  by  the  Anialga- 
maled  Topper  Co.,  wbieb  is  praeticidly  the  sol^  owner  of  tlie  Boston  A*  Mon- 
f  msi.    Eventually  this  money  will  have  fo  ho  paid  over  to  the  Amalfiimated 
umpftiiy,  which  U  the  lawful  owner  of  the  Rharen  and  clearly  enfiiJiMl  to  rhe 
iln idi*ritJ-H.     Production  of  reftned  copper  is  not  stated  l>v  the  company,  but 
lortlwyear  en  ding  June  I,  1903,  wa^  iippmxi  mat  el  y  9*1,7  fWJ.lMM)  lb?*.,  pTOducctl 
f  alanet  cost  of  <J./iGc  p»*r  poiuid,  tmhidiniiE  gold  and  silver  vfthies,  or  jii  :i  cost 
^ll.lSc.per  pound,  exclumve  of  gold  and  silver  vahjeH,  which  ivmount  to 
ibotttl)oentAper  pound. 

The  Boston  A  Montana  has  been  bleat^  with  a  very  aggr<*9-**ive  and 
cipible  management,  since  it  first  became  a  large  producer.  The  proi>erty  ta 
in  some  respects  the  best  copper  mine  of  the  world,  tmd  for  1904  will  prob- 
iblyleftd  all  copper  producers  of  the  globe  in  output, 

BOSTON  k  REVADA  WHIKG  CO.  ITEVADA. 

H^jfi  clamif?  near  Yerinj?t(>n.  Lyon  Co.,  Nevada.  I^tt*»r  to  company  ad- 
<iR«Sf>d  Y'erington  retiinicj  uncliitrn*^d. 

BOSTON  k  IfEW  MEXICO  COPPER  CO.  HEW  MEXICO. 

Office;  502  Coloniftl  Bldg..  Boston,  Ma8s.     Organized  April,  1903,  under 
I*W5of  fxjuth  Dakota,  with  capitalization  $2(K),000.       Advertises  asking  the 
pablic  to  "write  for  prospectus/'  but  sedulously  refrained  from  ,'^nding  mme 
to ihe  Copper  HandbfMjk,  wlien  rpqviesred.      Has  stock  to  s^^ll,  of  cotirse. 
BOSTON  k  ST.  MARY  COPPER  MIIilNG  CO.  MONTAHA. 

(itficc:  presumably  Great  Falls,  Mont.  Ivocation  of  lands  unknown 
buf  pmhably  in  Montana. 

BOSTON- ST.  PAUL  CONSOLIDATED  WASHTIIGTON. 

COPPER  MlfflNG  CO. 
t>ffice:712St,  Peter  Sf,,  St,  Paul,  Minn.     Lands  all  near  Index,  Snohomish 
to.,  Wtk&h.     Capitalization  $2,000,000,  shares  $1  par.     ^\  m.  H.  Baker,  presi- 
<leiit;0. 8.  Derringer,  secretar>^     I^ands,  8  claim.s,  adjoining  the  EtheL     Does 
tneitJy  assessment  work. 

BOSTON  &  SEVEN  DEVILS  COPPER  CO.  IDAHO. 

Letter  returned   imclatmed   from   fonner  office,   53  State  St.,   Boston, 

Ma*.     Mine  office:  Cupnmi,  VVashingfon  Co..    Idaho,     Smeher  was  Mold  for 

;,  in  1903,  and  company  was  in  litigation  and  in  a  Kid  way  generally  at  last 

its. 

BOSTON-SIERRA  MADRE  MTITE  IJTDUSTRY  CO.  COLORADO. 

Office:  ins-59  Clark  St,.  Chicago,  Illii.     Mine  office:  Hoimold.  Larimer 

t!o.,  Colo.     Amos  Pettibone,  pre.*fident;  Lewis  A,  Pease,  secret ar>',  treasurer 

i»nera)  manager;  Ralph  K,  Cotton,  superintendent.     Organi/od  I  IKK), 

r  laws  of  Wyoming,  with  capitalization  $1  ,IHHJ,(HkI,  ski res  $1  p.T:r.   Lands, 
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2  daitii'i,  urea  41  acres.     Has  3  fissure  veins  in  andeaitc*.  showing  mpper,  lead 
and  zinc  ores,  itssayiti^  small  prTrrntages  of  eopper,  2fV%  to  30%  lead»  up 
60%  »iric,  S  ox.  lo  iW)  oz.  silver,  and  up  1o  $l,4<>(>  ^nkl  ppr  ton.     Mnin  shaft, 
100',  with  7  shidlnw  prosix-ctinn  shiifts  and  tunnels,  giving  about   400^ 
underground  n[xniiiip;s.     Ha^^  waler  powrr  avjiilahle. 
BOSTON  &  SILVERTOlf  MINING  &  REDUCTION  CO.  COLORAIK). 

Mine  oflltv:  Silvi^rton,  San  Juan  C'(K,  t/olo.     A,  A.  Laniont,  puperintend 
ent.     Dres  caiT>'  p<ikl,  silver,  lead  and  copper.      \\i\B    steam    power  and 
10-stanip  mill,  emplopnp  about  2r>  men. 
BOSTON  TERRACE  COPPER  MINING  CO.  UTAH. 

Officf:  eare  nf  Hon  John  ¥ ,  Fiixgi^ald,  Boston,  Ma^.     Lands  aiie  in 
Xewfourulland  diBtrirt  of  T'tah,  filightly  developed  and  giving   a^ieays  of 
1o  $1  ,MO0  in  copper  and  silver  per  ton. 
BOSTON  &  TEXAS  COPPER  CO.  TEXAS. 

Office:  Trcmotit  Bldg.,  Boston^  Ma.9S.      Lands,    npar   Spalding,   Arehetj 
Co.,  Texas.     tJr^anizrd    ISWH^   under  laws  of  Arizona,   wvt\\  eapitalisBti 
12,500,000,  shares  110  par.     K.  M .  Low,  president :  Jas.  M .  Wheaton,  secret 
and  ti^^asurer.     Cannot  b*^  if'arnrd  that  any  mining  is  being  done. 
BOSTON  &  TEXAS  COPPER  MINING  CO.  TEXAS. 

IVonioted,  in  1S98,  by  Chas.  l>enison,  Hartford  TniFt  Bldg.,  Hartfo 
Conn.     Wiw  advertised  as  another  Caliimet  &  Hecla.     Cannot  be  learned  tha 
any  mining  has  ever  been  attempted. 
BOSTON  h  TINTIC  MINING  CO.  UTAH- 

OfTice;  401   D.  F.  Walker  Bldg.,  Salt  Lake  City,  Utah.     Mine  office 
Silver  City,  Juab  C-o.,  Utah.     Idle.     Organized  1899,  under  laws  of  Utah*  wii 
capitalization   $500,000,   shares  SI    par,     Wm.   H,   Tibbals,   president 
general  manager;  E,  J.  Wangh,  secretary;  R.  L.  Lyman,  treasurer.     Lam 

3  patented  claims,  area  45  acres,  in  the  Tintic  distri(  t,  opened  by  a  240'  shi 
and  showing  2  fissure  veins  of  S*  average  width,  20'  length  and  2t>0'  dept 
with  estimated  average  values  of  35%  copper,  4*^'t  ♦<*  S3%  lead,  14  to  120  of 
silver  and  40  cent.s  to  %2  gold  per  tf>n, 
BOSTON  &  WYOMING  COPPER-GOLD  CO,  WYOMING. 

OiFu-e:  Custer,  Custer  Co.,  S,  O.     Mine  office:  Wheatland,  Albany  Co*; 
Wyo.     Employs  4   men.     Organized  C*etober,    KK)3,   under  laws  of  Souti 
Dakota,  with  capitalisation  $2,O(J0.0tM>,  shares  $1  par.     W,  A.  Nelson,  pi 
dent;  John  L  Hightower,  vice-pn'^sident  and  genend  nmnngiT;  W.  E.  Bcnedli 
secretary;     Lands,  6  claims,  an-a  120  acn*s,  known  as  the  Si'ldom  Seen  grou] 
showing  3  fissure' veins  in  granile-porphyry  giving  assays  of  5%  Xol%^  copper/ 
6  oz,  silver  and  S3  gold  per  ton,  fr(»m  euprite,  chalcocite,  Iwrnite  and  chalco- 
pyrite.  with  sulphide  ores  pri'dnininating. 
BOULDER  COPPER  MINING  CO.  SOUTH  DAKOTA. 

OfTire:  P.  O.  Box  1 18,  Custer,  S.  D.     W.  A.  Nelson,  presideni .     Capi 
zation    $1,000,000.    shares  $1  par.     Lands,    in    Pennington  count)-,    Sout 
Dakota,  arc  said  to  si  tow  gokl  and  copper  ores. 
BOULDER  MINING  &  MILLING  C0.»  LTD.  IDAHO. 

Said  to  be  operating  in  the  Alto  district  of  Idaho,  on  ores  cjurying  goM. 
silver,  lead  and  copper. 
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BIUDFORD  COPPER  MUflHG  CO.  AKIZOIA. 

Mine  o£Boe:    Pata^oon^  8aiilji  LYiti  Co.,  Am,     W.  £.  Baki— ^  wnfar- 

BRADFORD  DEVELOPMEirT  CO.  ARIZOHA. 

Office:  15  5?tone  Ave.,  Tuc5*:tD.  Am       Mnu-  ^^-f.^*     WalI    Pl   -a  •  v.  ^  ,in« 
Eniptoys  20  men.     F-  L.  Dwtctii.  ptr-T^idj^ri'   .vnl  ct»-:i)  ciacj*:  r.  >ie 
Bradford,  JsiH-retary  and  tr  "^Vni    S-hl*  \    >i i prnotcmient . 

<>t.  4,  1903,  tinder  bw?  •  %« tUi  v^i^i^iixjititni  SS9|MP^  dbaivi  910 

fnur   Unds  32  nnneral  rlitr  i  total  lioWnB»«if  iJOnwam,  m  iIht  Hii- 

vcLiftjitid  EnipLre  dbtrici^.,  -^r  u  ^^  nrr  bodka  in  litntwtOMtff  new  graaHltf  aad 
ic^uBt  contakcU,  carrying  oxid4*»  carbonate  and  am\phndm  cms  giTing  aaajreoi 
l*%  copper  16  o2.  silver  arul  SIO  gold  per  tcm  and  ofiCDed  by  ibfw  60^  i 
M  (utmelH  of  8(r  too'  and  125'.  Has  horsp  pover and  will  mstall  i 
iml  esfftliJisli  A  ftenerol  stoPf*  Corapanr  is  c 
tl«cj{)it]Ui Gillian  i»  rrasonable,  the  claims  of  the  i 
•iftdt)^  j^liowiug  of  mluvTtsl  values  securpd  i?  ver\-  good  for  iliie  i 
l^TEGOCUCION  MINERA  D£  O.  y    T,  BRAMFF  y  CA.  MBJOOX 

CHIire:  Rosales  9.  Me?tico,  D.  F.     Ifine  office:   Cadoeylas,  Queielaiift 
Moi.   Orps  cam-  silver,  copper,  lead  and  nxic.    Has  stcaio  poww  aad  a  64oa 
HiK'ltpf^  pmplnying  ahouf  2*X1  mrn, 
BRAULIO  MADRIGAL  TITMBISCATA.  MEXICO. 

Mine  office:  Apatzingan,  Miclioacan,  ll»xioo      Haii  Meatn  prjaner  equip- 
''*''tit,Knd  is  opened  by  -shaft  and  tunnel. 
BRIRDLE  PUP  MUflNG  CO*  ARI20HA. 

'!>mi  to  have  projierty  near  Dewey,  V':tvap»i  ( o,,  .^*.     Leiler  to  thai 
™Wi?a^  returned  unclaimed. 
BRISTOL  MINE.  COJOIECTICirT. 

At  Bn.«rtol,  Hartford  Co,.  Conn.     Was  worked  during  the  last  decade  of 
iHi  Nineteenth  Centur>\     Filled  with  water  and  mine  machinery  at  boilom 
"'  »kft  at  last  acoountj^ 
BRISTOL  COPPER  HINIKG  CO.  JIEVADA. 

Uffice:  2U1  Mining  Exchange  Bldg.,  Denver,  Colo.  Mine  office:  Hoclie^ 
^'Uifoln  (!o,.  Xev.  (*:ipitahziition  $2,DiJO,0<lO,  sliare^  fl  par,  Wm.  Gelder. 
^^^n\  manager;  H.  T.  Frcudent hal,  supt^riritendent.  Ot»^  carry  copper,  nii- 
^^f  ftiid  lead,  I»  cio:s»*ly  allif-d  with  the  HilUide  Copper  Mining  Company,  in 
"'ftM'ftdip  antl  mwnagement .  Haa  made  very  s^mall  shipments  of  ore  assaying 
'*^t  to  30%  copper  and  about  10  oz.  hiivcr  per  ton.  Property  thcntglii  to  be 
^^iunblt ,  but  company  In  financial  straits  at  last  accounts. 
^^lAimiA  MINES.  BRITISH  COLUMfilA* 

On  Howe  Sounds  Vancouver  Ifiland,  B.  C\     F,  M.  Leormrd,  manager      A 

^^^derahle  interest  is  held  by  F.  August  Hcinze  and  a*«ociat<fa,  who  ar«  l 

"*win  control  of  the  property,  wliich  show8  a  large  body  of  low*grade  aiirif- 
-•^usund  argentiferous  copper  ore,  well  lorat*Hi  for  cheap  rxtrni^tton,  hut  de- 
*'"'pM  hy  only  a  few  hundrcnl  feet  of  tujuicL*.  A  4-njile  trantway  i*  being 
V'^^  to  iKe  harbor,  and  it  18  planned  to  t^hip  50()  totw  daily  to  the  Cmfton 
*^\\eT,  tknd  eventually  to  build  a  SOtMoii  Kuielicr  near  tin  iiiim  ^ 
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to  organise  a  Brit  is  h  coqx)  ration,  early  in  1904,  with  a  capitalization  of 
£1,000,000,  to  take  over  both  this  mine  and  the  Snowi^hoe,  paying  for  same  in 
shares,  on  rhe  basis  of  £615»000  for  the  British  Columbia  and  £200,000  for  thu 
proi>erty  of  the  Soowsho*^  t'oppt*r  Mines,  Ltd.,  leaving  £1H5,000  in  shares  in 
the  treasury,  of  which  it  is  planned  to  \ise  abont  £150,000  for  working  capital. 
BRITISH  COLUMBIA  EXPLORATIOrr,  LTD.  BRITISH  COLUMBIA. 

Mine  ofhee:  Kainloops,  Yalf  &  Csiriboo  district,  B.  C.  J.  Argall,  g^^neral 
manager.  Property  includes  tiie  Irrrn  Ma«k  mitw  and  sundry  claims  at  Kiun- 
]rM>p*t,  also  the  Colossua  group  at  Eatere  Ba*(in,  Nanuimo  district,  where  aliout 
2,0(M*'  of  development  has  been  seevircd.  Th*?  In)n  Mask  has  a  520*  main 
ahaft,  mth  nearly  a  mile  of  nnderground  development.  Is  opened  along 
systematic  lines  and  recent  shipments  of  ore  to  the  Granby  smelter  have  given 
good  net  assays,  showing  fair  values  in  copper,  silver  and  gold.  Properly 
has  been  conservatively  handled  and  bids  fair  to  make  an  exeeUcnt  mine, 
BRITISH  COLUMBIA  &  LAKE  SHORE  BRITISH  COLUMBIA. 

COPPER  CO.r  LTD. 

letter  returned  nn claimed  from  Siunmit,  B.  C. 
B.  C,  (ROSSLAWD  &  SLOGAN)  SYIfDICATE.  BRITISH  COLUMBIA. 

Lh  the  principal  sharelntldor  o*"  the  iSnowshoe  mine,  at  Phcenix,  B,  C. 
BRITISH  SOUTH  AFRICA  COMPANY.  RHODESIA 

Offices:  2,  London  Wall  Bliigs,,  London,  E.  C,  Eng,     This  gigantic  cor- 
poration owns  sundry  copper  fields  of  promise  in  northern  Rhodesia,  which, 
as  developed  to  the  point  of  actual  mining,  are  set  aside  &»  subsidiary  cor- 
porations. 
BRITTON  GOLD  MINING  CO.  WASHDrGTOlf. 

Lett^^r  returned  unclaimed  from  Whatcom,  Wash. 
K.  K.  BERG  &  HUETTEKVERWALTUNG  BRIXLEGG.  AUSTRIA. 

Mine  olliie:  BrLxleg^,  Tyrtil,  Austria.  Is  an  active  producer,  securing 
considerable  }*ilver  and  a*  lit  tie  gold  a.^  by-prodnets.  Gustav  Kroupa,  general 
manager;  Vincens  Svoboda,  superintendent  and  mining  engineer;  Cayeraa 
Hummel,  smelter  superintendent;  Josef  Link,  purchasing  agent.  Mining 
lands:,  about  221  hectares.  Ores  are  exclusively  sulphide.  Has  a  smelter  at 
Brixlegg,  this  having  blast,  reve^berator>^  refining  and  anode  furnaces  and 
electrolytic  plant.  Estimated  1003  pixiduction  of  the  company,  225  metric 
tons  of  copper,  600  kilograms  silver  and  5  kilograms  gold. 
BROKEN  HILL  PROPRIETARY  CO.,  LTD.  AUSTRALIA^ 

Offices:  320,  Collinn  St.,  Melbourne,  Victoria,  Australia^  and  'A,  Grea 
Wmchester  St.,  I^ndon,  E.  C,  Eng,  Mine  office:  Bmken  Hill,  N.  S.  W, 
Australia.  D.  W.  H.  Patterson,  chairman  Australian  board;  F.  Dutton-  ^ 
chairman  London  board;  G.  D.  r>elprat,  geneml  manager;  A.  J.  HansivioA^  4 
mine  manager ;F.  M.  Dickenson,  secretary  in  MelVHmrne;R.  J.  Seeley,  secretai 
in  London;  L.  A.  Williams,  agent,  Alfred  Cliambers.  Adelaide,  Australia ;R.^^'' 
Kirk,  agent,  Sydney,  N.  S.  W.  Capital,  nomitial,  £384,000,  shares 8&.  par.  Hi 
been  a  very  large  dividend  payer  since  1891.  Property  is  the  Broken  Hi 
silver-le.ad  mine,  sundry  leases  (4  iron  ore  lands  for  fluxes  and  lands  a(  Po 
Pine.     Has  steam  and  electric  power,  2,0011  ton  concentrator  and  eAleiiaiyg] 
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filing  vorks  at  Part  Pine,  pTtiployuig  about  2,.Sr)0  inen.     Fomw^rly  pro- 
1  i^^ppfT  Timltc*  carr\'ii»g  about  34¥»  totui  of  nc^fitied  copper  3*eariy»  but 
ttiiry  Hitttr^  that  under  fiew   UK'tallttrgit-al  itirtKridM  the  copper  in  loft  in 
;  tU'  silver 
>E  COFFER  CO.  HEW  MEXICO. 

Siipptrsini  to  \mvv  iniiicral  Intiris  near  Trejt  Piednis.  Tao«  Co.,  N.  M. 
BROMIDE  COPPER  A  GOLD  MirrilfG  CO.  FEW  MEXICO. 

Has  22  claims  in  I  he  Bmniide  district,  Rio  Arriba,  Ck>.^  N.  M.     Did  coo- 
wd^niblp  devolopuipnt  work  in  1002, 

BROKZE  MONARCH  GROUP.  WASHJHGTOH, 

Uhi.  a  3fX>'  tunniO,  im  diiiniB  adjoining  the  SwfnieD  ipxnjp.  near  Mouni 
4fns,  8knminia  county,  Wai^hingt on.     Has  produrvnl  about  I  ^000  tow 
hidt^  orr  carryinp^  Kold,  silver  find  copp*T. 
LYU  COPPER  A  GOLD  MIWIIfG  CO. 
Office     Aiidiloriuiii    Bklg.,    Spukaue,    \Va*h- 
M,  L.  Pershell,  presidf-fit;  C,  von  GtUa,  secretary. 
it««?f\>\  Wa^liiit^rtori.     Declinea  to  fumiifh 
.RROOELYN  MINllfG  CO.  CALIFO 

Mine  office :  Dale,  San  Bem&rdino  Co.,  Cat     H .  H,  Ames,  fluperinl 
I  carry  gold  tind  copper.     Haa  gasoline  power  and  ^-tftarop  miJK 

LYW  BONING  CO.  COLORADO. 

[tiie  utHce:  Silverton,  Han  Juan  Cb,»  C«(o.    T.  MAuion^  supennteodrot. 
A  (HIT}  jiold«  silver  and  copper.     Haei  sieain  power  and  a  lOnitAmp  milt. 
ROOKLYN  MINING  CO,  NEVADA. 

MuK>  offio-:  CVintari,  Elko  C>o.,  Ncv,     Haa  giirrfim*  power, 
BROPBY,  HUMPHREY  &  CO.  MEXICO. 

•Mid  to  op«2^nile  the  4*^an  Fernando  copper  mitier  oeftr  Etutetud*,  Bajft 
ifoniia,  Mexii'o,  but  letter  (o  tliat  address  returned  undbyiiied. 
OWN-ALASKA  COPPER  C0«  ALASKA, 

Mine  office '  Copjjemiount,  Prince  of  Walea  lilaad,  Akika,  flimtlil 
[rHlvi^mtan,  genend  nmtiager;  Paul  Johnson,  runsniHiag  coffnierr  PfUy^Hf 
I  Mtuk's  the  ^Laiuie  group  and  adjoining  elaimji.  Ol9  hodf  cm  thi  Mmmk$  k 
pWl  MY  wide.  gi>  ing  iiverage  away«  of  ft*  i  mpper  and  fl  pM  md  atJv^r  per 
Oft  bi  chiefly  chalcopyrite,   a£!)^im'Uii«'d   with  pyfrfaotil^  and   pyritm^ 


iilifoi 


I  '*m. 


[' ^iHidi^rahie  nuning  dev<  kipnient  ha^^  l^-en  <)r-citKd,  and  efforts «f» i 

li^nnnitmied  on  the  coinpletion  of  lite  Huu'Umg  pla&l«  whirb  m  hifpe  mad  i 

l**if^uily  planned.     The  rt^luction  plant  indudm  a  €4\x^f  aaniplef,  rdf  M^$ 

l^^^trul  coal  filush  1tK)xl4l)' ;  bla^t  furnace  building  liOxTf/.  of  aUiel  oofuHai^' 

r^K  with  room  for  addition  of  converter  plant ;  40%5ff  boiler  bou^:  HMtf 

l^mi^  liouw   and    4   seis  of  ore   bins,    edHVJff,  with  rspadty  of  10/XW 

Thr*  plant  iji  m  arranged  tliat  nmlerial  will  be  hftiidM  mtdrntiBUiMy, 

>'  I  (i<r  .If  1  lie  t  uyeres.  with  daily  eapa^ty  of  HHl  Umn,  tt^tp^mii 

1^^'}  I  feetier^*.     Slag  will  lie  bandied  by  2  locofiyjl  i vf«^  drawing 

*'^^  Hiug-cflTs.     (>)ke  H-ill  1m*  brougM  Ipom  Litflyatiiith.  1).  (I,  al  a  mniI  td 

^m  IK  per  lorn  tleltvered.     Plant  ifldudm  a  2504ig)il  di^rienl  ^t^pmrntt, 

'  ^platuiiid  to  blow  in  the  sineller  at  an  emly  date,  iitid  it  ia  lv>ped  to 
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or  trebU^  tho  presnnt  capacity  within  a  short  time.  Contracts  have  also  been  J 
made  with  tli<*  Oacker  Jack  ininc  tci  furnish  auriferous  quartz  f(»r  linings,  and  i 
with  the  Mt.  Andrewn  rnim*  for  ii  tUijly  supply  «if  llM)  torn*  of  copp^T  ore.  Thia  j 
is  one  of  the  most  promising  copper  proptTties  in  Aktskn,  :md  while  it  has  not  ] 
be^n  so  much  in  midente  in  the  neW45pfip<*rs  as  some,  its  iiumagement  hat] 
secured  very  exten.Hive  development,  and  will  shortly  begin  tlie  actual  pTo*\ 
duct  ion  of  eoppt^r, 
BRUCE  COPPER  MINES,  LTD.  ONTARIO. 

lu  voluutury  liquidation,     L»  Aljrahams^  et  al.,li<|uidatorK,  HI.  I'ahners* 
ton  Bldgw.,  Loudon,  Iv  ('..  Kug,     Property  is  theold  Brurr  Mines,  on  CkM'irgiaii  I 
rtay,  Alffoina,  (hit.,  ojM'Ued  in  1S4<^  elosed  1870,  after  produeing  $3,:iO0,000 
worth  of  eopp<'i',      Lunds  inehide  niineral  riglil^i  to  2t)  square  miles      Depth,  [ 
nearly  ijOtV ;  oivh,  sulphide,  mainly  chaleop\Tite  in  quartz  i^ungne.  oeeurrinf  ^ 
in  severid  parnllel  veins  traversing  diabfti»e  and  nmning  nearly  east  and  west. 
TIm'  I  Wi»  principal  wins  are  3'  and  If/  wide,  giving  ore  said  to  average  3%  cop-  j 
per.     Plant  influde.st  roek  crushers,  rolls,  jigH,  hydraulic  sijsers,  round  tables  j 
Griffin  mill  and  Frue  \'auuer».     Concentrator  said  to  have  daily  capacity  of  | 
4(M>  tons,     PropiTty  thought   to  be  x'ahiable,  but  cannot  be  worked  let  ad- 
vantage  without   a   smelter  on  the  ground,  or  more  easily  aecej^sible  than  is 
now  the  vi\si\  ^ 

BRUCE  A  CHESSOR  MINING  CO.  BOLIVIA*  f 

Mine  ofht^»:  Ornro,  Bolivia.     Has  flieam  power  and  works  100  rnen. 
BRUGEE  Y  CA.  BOLIVLA 

Office  and  mine;  Toledo,  La  Paz,  Bolivia.    Areamall  producers  of  copper 
and  have  !*tenm  power. 
JOSE  GONZALEZ  BRUNO,  CHILE, 

Mine  office:  Cojon  dp  Maipu,  KanTiago,  Chile.     Has  eopp«'r  orea,  carrying^H 
cobalt  in  connection,  with  steam  jiowcr  iimi  works  uboiit  50  men.  ^M 

BRUNSWICK  MINING  CO.  COLORADO. 

Mine  olfiee:  Tin  Cup.  Gunnison  t*o.,  Colo,     Ores  carr\^  gold,  silver  and 
copfwr.     lIiLs  steam  power  jifud  a    KXMon  concentrator. 
BUCHANAN  MINE.  CALIFORNU. 

Near  the  northernboundfir^'of  Madera  county,  California,  a  little  south 
of   the  Gr**eu    Mouutiiin  mine  in  Marip<»sii  couniy,  and  5   mUes  northeast  of  , 
Danlton,     Owned  by  G.  A.  Plierson.     Opened  by  shafts   and  turmeb.     Vein] 
matter,  diabase  and  imiphibolite  schist,  both  minerr^lized.     Oty»s,  oxides  near] 
Ptirfaco,  nnnhered  sulphides  nt  depth.     Shipments  made  l>y  lessees  averugfe^ 
about  15%  copper  and  S3  gold  per  ton.     Has  lieen  a  considerable  prochicer 
in  the  past. 
BUCKET  GROUP.  ARIZONA. 

Olhci-:  e:ire  of  A,  Chas.  Rmith,  P.  O.  Box  312,  lk>uglas  Ariz. 
BUCKEYE  CONSOLIDATED  GOLD  &  NEW  MEXICO. 

COPPER  MINING  CO. 

Fonner  office:    tl4  AtUis  Blk,.  Salt  Lake  City.  Utah.     Had  property] 
near  Socorro,  Socorro  Co.,  N,  M.     Dead. 
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BtJENA  VISTA  COPPER  MIKES,  LTD,  MEXICO. 

Offices:  11,  Queen  Victoria  St.,  London,  E.  V.,  Eng.     H.  Hpcncer,  rfiair- 
i;  E.   T.  Siamon,   secretar>'.  'Capital,    nominal,    £iHl.000      l^nds»   45 
aires,  including  the  Buenn  Vista  and  San  Bniiio  copp<T  mlnrs,  near  the  Boleo 
mnCj  in  Lowt?r  California,  Mexico. 

BTCHA  VISTA  COPPER  MIHIRG  CO.  ARIZONA. 

Mine  office:  Solomons ille,  Graham  Co.,  Am,  Ha«  a  lOO*  shaft ,  showing 
tell  in  orc»  and  sent  a  sample  shipment  of  25%  ore  to  the  El  Paso  smeher?  in 
November.  19*13. 

rBUBRA  VISTA  COPPER  MUrilTG  CO.  CALIFORNIA. 

K^Mine  o6ii^^:  Valley  Springs,  Amador  Co.,  CaL     Properly  incliidta$  the 
|p  Him  and  H\issell  mines,  camming  sulpViidc  copper  ores  in  achistoec  diabase. 
Bu  fteuD  power, 
WWBA  VISTA  MUfUfG  &  MILLING  CO.  ARIZONA. 

Mine  office:  Washington,  Santa  Cru2  Co.,  Ariz.     F.  Cox  managcx,  at  last 
acpouDts-     Ore  carries  gold,  silver  and  copper, 

BOKROS  AIRES  MINING  CO.  MEXICO. 

■  Ifioe  office:  C\i»ihuirachic,  Chihuahua,  Mexico.     W.  C.  Rollins,  supeiin- 

H  teadent.  Lands  include  La  Lola  and  Kl  MuriUo  mine;!,  carrying  ores  of 
H  9M,  sihrer  aod  copper.  Has  gasoline  power,  concentrator  and  a  40-ton 
H  Vbdtefp  emplo3nQg  about  40  men. 

~   ImiAS  BUENOS  AMIGOS  Y  OTRAS,  MEXICO* 

Office:  care  of  H,  C.  Harri>on,  owner,  Apartado  Poetale,  04,  Monterey, 
^.  L,  Mcx.     Mine  office:  C^rralvo,  N.  L.,  Mex.     Are  producers  of  silver,  lead 
**»cl  copper,  latter  as  a  by-product,  and  employ  about  100  men, 
^tTFA  MINING,  MILLING  A  SMELTING  CO.  MEXICO. 

Mine  office:  709  Lankerahini  Bldg,,  Los  Angeles^  CaL     Mine  office:  La 
^Ufa.  Ri^iiaripa,  Sonora,  Mex,     Employs  about  300  men  in  the  dr\'  season 
V^  150  in  the  wet  seasoD*     Organiaed  1902,  under  laws  of  .\riiona,  with  cap- 
"^iiation  $1,500,000,  shares  $1  par,     Davis  Hicliardeon,  president;  Wm,  E, 
on,  vioe-prcAident ;  Baron  W,  Riley,  f^-eretary;  I..  R.  Richardson, 
r;  Frank  Eichardson,  superintendent;  Arthur  A.  Lane,  mill  superin- 
;  P.  Quinn^  mine  superii^tendent;  Edwin  M.  Clark,  engineer  and  met- 
.     Lands,  35  pertenencias,  area  86  acres,  also  a  3-ftrre  niiOaite  and 
J  of  miscellaneous  lands,  showing  6  fiss\jre  veins,  of  which  2  are  un- 
:  development,  these  averaging  4'  width  and  opened  to  GOC  on  an 
giving  a^-eimgf  assars  of  12%  copper,  10%  lead  and  325  oa.  silver 
'  ton.  from  argeiitif#»roii»  tetrah^drite  and  sulphide  copper  ores.     Has  3 
"^■ftft,  deepest  470^,  with  6,500'  of  underground  openings  and  about  15,000 
****iof  high-grade  ore  blocked  out  for  stop  in  g.     Has  a  compiele  steam  power 
^^tipment,  20-t4Dn  concentrator  and  leaching  plant,  5-stamp  mill  and  2  roast- 
•'**fumaOQ8,  and  is  completing  a  new  concentrator  and  smelt'mg  plant.     Near- 
•■*  railipay  is  160  miles  dbtant,  and  smelter  will  effect  a  very  great  saving  in 
'^tniportation  chargwi.     Began  payment  of  2.5%  semi-annual  dividends  in 
Jiftuiiy,  1903. 
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BUFFALO  GROUP.  MOWTAITA. 

Clttiiiis  in  the  Scratch  Gravel  district,  northern  Montana.  Taken  under 
bond  by  Lake  Huperior  niining  men  in  UH)2,  but  dropped  later  for  Arizona 
claims. 
COMPANIA  DEL  FERROCARIL  Y  MINAS  DEL  BlTITROli,  SPAIH, , 

Mine  office;  Zalanicii  la  Heal,  Hiielva,  Spain.     L>on  Diego  BuU,  gpne 
manager.     Company  is  conlrtjlled  by  F,  C\  Hills  &  Co.,  of  Ix)ndou.     Mines  i 
chide  the  Castillo  del  Builron  and  La  Podcrosa,  area  6  hectareas,  at  ZalameSi] 
and  the  Concepcion  nnne,  area  42  bcctarea*?,  at  Ahnonasler,     Snndrj*  otln 
properties  are  under  exploratiim.     Annual  production  is  eslimaled  at  abou 
l,5f>0,tKK)  lbs,  of  refined  ropp-r. 
MIBA  CASTILLO  DE  BUITRON.  SPAIN, 

Sec  Cornpani:i  dvl  Ferrm-aril  y  Mtnafi  del  Biiltron. 
BTJLL  DOMIHGO  MIHWG  CO.  WYOMIHG* 

Mine  office:  Hecla^  I^ramie  Co.,  Wyo.     John  L.  Morgan,  supenntendenl, 
at  last  accounts.     Ore  carries  copper  and  gold  values, 
BULLARD  MIKE.  ARIZONA. 

Five  claims  in  Cunningham  Paas,  Yuma  Co,,  Arizona,  said  to  give  aasajB 
of  12%  copper  and  $12  gold  per  ton, 
BULLION  MINING  CO.,  LTD.  IDAHO. 

Office:  Wallace,  Idaho.  Employs  8  men,  Organized  1902,  under  lawi 
of  Idaho,  Tvith  capitalimtion  SUOU0,00O,  shares  $1  par.  B.  F.  O^Neil,  preai- 
dent ;  James  H.  Taylor,  secr(.*tarj%  D.  A,  McKenssie,  general  manager. 
4  claims,  area  80  acres,  showing  a  12'  fissure  vein  gi%'ing  aissiays  of  14%  coppefj 
S4  gold  and  12  oz.  silver  per  ton,  from  sulpltide  ore.  Hhaft,  100' ;  tunneJs.  i 
and  170'. 
BULLION  BECK  4  CHAMPION  MINING  CO.  UTAH.1 

Mine  ofliee;  Eureka,  Juab  Vu.,  I'tah.     P,  L,  Famsworth,  manager. 
cures  a  limited  amount  nf  copper  as  a  by-product  from  gold*silver-lead-copp 
ores.     Has  steam  and  electric  power  and  concentrator,  employing  about  15 
men. 
BULLWHACKER  GOLD  &  COPPER  CO.  ARIZONA 

Promoted  by  H.  B.  Clifford   &   Co.,   10  Wall  St.,   New  York.    Lands 
4  miles  east  of  Prcscrvti,  Yavapai  touiity,  Arizona. 
BULLY  HILL  COPPER  MINING  A  SMELTING  CO.  CALIFORNli^^- 

Office:  Salt   Lake  City.  Ctab.     Mini-  office:  Delamar,  81iaBla  Co.  CaJ , 
Employs  about  3tM)  men.     Organized  under  law**  of  New  Jersey,  with  capitA^* 
iaation  |2,500jMH^  j^harcs  S25  par.     J.  R.  De  La  Mar,  presideni ;  H,  P,  Paux"- 
sons,  treasurer;  .Ji>hn  B.  Keating,  superintendent.     Wa.^  under  option  to  *Hc 
Mt.  Shasta  Gold  Mhwt^  Ctirfjoration,  but  was  not  absiirbed  by  that  company* 
in  October,  1902,  Ob  claimed.     Landi*,  \H  patented  claims,  area  213  acres,  in ^ 
the  Pittsburg  district.  25  miles  northeast  of  the  Mountain  Copper  mine 
Keswick,  and  in  the  same  geological  horizon.     Also  owns  tbe  Idaho,  low*  ] 
and  Columbia  claims,  bought  September  1903,  and  Ivus  under  bond  the  Copp*' 
City  nune,  opeupd  by  a  ir>0'  shaft  showing  high-grade  oi*e.     The  Bully  HiU 
was  opened  as  a  gold  mine  and   worked  the  gos^n  wilh  rather  indifferent  re- 
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Wilts  until  copper  ores  wcr*  ilt'vdopf'd  at  depth.  B\illy  Hill,  rising  1,200^ 
above  the  surrounding  country,  with  a  dmmetex  of  abcjul  4,00(K,  b  composed 
of  empti^'e  rockA,  principally  rhyoijtc,  with  *S  mineral  tones  having  a  strike  of 
Approximately  north  and  south,  the  ore  c^crurriiig  in  shear-iones  in  rhyolite 
lad  tnetft-dkliit*!*  dykes,  all  of  superfirially  slaty  stnicture,  the  lenses  having 
tdsy  gt'uge  of  r  r«i  3<y  on  one  or  hot  h  walls.  The  main  lenses  liave  stringers 
lod feeders  mnglng  from  a  few  inches  to  30*  in  width,  and  carrying  2%  to  30% 
oopper.  The  principnl  leases  are  2(/  to  SCKX  long,  2'  to  W  wide  and  one  has 
ban  opened  to  a  depth  uf  IW .  Th«;  zoi»'  of  se<xjndar>'  enrichment  shows 
ibont  W  oi  bonanza  ore,  tlie  main  ore  bcxlicft  Ix-low  carr>*ing  thalcopyrite  a»- 
.  Jpeiated  with  pyrite,  ah^  a  lit  tic  bomite  and  chaJcocitc,  with  occasional  car- 
f  and  oxide  ores  and  native  copper.  The  best  ore  body  gives  average 
•ysof  about  15%  copper,  6  oz,  silver,  find  $8  gold  per  Ion,  and  shows  native 
copper  and  nat  ive  silver  in  considerable  quantities  on  the  OTCK  level.  Principal 
(lewbpmcnt  is  by  3  ttmneb,  giving  a  buck  of  Z,W,  No.  2  tuimel  has  double 
tneks,  and  an  tmderground  station  IOC  sr|iuire  in  Xo.  3  shaft  contains  pow- 
erful hoirting  and  pumping  machinerj'.  The  mine  is  timbered  with  square 
«titnd operat-ed  by  steam,  water  and  electric  power.  The  smelter,  costing 
^ut  I2(M),I1>(K>,  h  39x31t)'  in  size,  with  a  (M)'  ^^tack,  and  having  a  daily  capacity 
^^300  Ions.  The  reduction  plant  is  terraced,  handling  aU  material  by  gravity, 
^  hiis  roast -stalls  in  series,  wnth2  McI>ougal  calcining  furnaces  and  two 
^2sl30'  blast  fumai'es,  making  matte  o(  *^%  to  50%  tenor,  which  is  tiiken  in 
^*Ues  l)y  a  20-ton  electric  tnivelinn  rrane  to  the  convernon  department^  which 
''*»2iliuuis  of  ec^nverters  with  (»Hx9H*  five-ton  shells,  tiu-ningout  blister  copper 
<fiiv^%  tenor,  which  is  8liipp*'d  to  the  IX-I^nuir  refiuer>'  at  C^arteret,  X,  J,,  for 
'*^ln>iytic  treatmenr.  The  smelter  lias  a  good  machine  shop,  and  a  small 
^ticmtrator  Uajn  l»een  added  for  exi>t*rimental  work  on  the  low-grade  ores,  of 
'bifh  ihe  property  has  enonnous  bodies.  Limestone  and  iron  ore  for  fluxea 
*»iSolitftined  on  the  McLc*od  river,  six  miles  from  the  mine.  Tliis  is  the  second 
[9^  oopper  property  of  California,  and  is  said  to  have  been  highly  profit- 
■*fc,  though  all  details  as  to  as  to  (itmnces  are  withheld. 
^tniKER  HILL  MIKING  &  SMELTING  CO.  WASHINGTON* 

Office:  714-1123  Br»:*adway,  \ew  York.  Mine  office:  Ind«!X»  iSnohoniish 
*^iWiiah.  Chas.  G.  Rciter,  president ;  John  D.  Campbell,  secretary;  Wilbur 
*»oni«,  general  manager:  V.  V.  Clark,  superintendent  and  engineer.  Organ- 
'^e'lOct.  24, 1902,  under  laws  of  Maine,  with  capitalization  13,000,000,  shares 
^pU';  unissued  $569,959.  Lands,  18  claims,  showing  sundry  fiaaures  in 
i  and  contacts  between  granite  and  diarite,  with  two  ore  bodies  und^r- 
f^'Og development ,  one  showing  an  ore  chute  2^  to  50'  in  width  and  about  SOty 
*^  l<'ttgth  on  the  loivest  level,  thb  carrying  s^nlphide  ores  averaging  about  $H 
^taa  in  value.  Has  a  hoist  and  one  half  of  an  Ingentrtll-Sergeant  single* 
"^  12-drill  air  compressor,  and  has  recently  replaced  steam  with  water 
l*^^ep.  Has  neced.Har>'  mine  buildings  and  is  served  by  tlie  Great  Northern 
^Wiy,  which  passes  the  mine.  Company  plants  continuing  development  and 
'bulling  a  concentrator  in  1904.  Property  is  handled  conaervalively  ai»d  ia 
•^rdwi  as  proinisiug. 
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BUNKER  HILL-SULLIVAN  COPPER  WASHINGTOir. 

MINING  CO. 

Office;  1 123  Broadway^  New  York,     Mine  office:  Index,  Snohoiniaii  < 
Wash,     Cliiis.  G.  Reitcr,  president;  John  D.  Campbell,  secretary;  Clias 
Eckersoii,  superintendent.    Lands,  9  rlauns,  showing  2  veins  carrying  argent! 
erous  chalcopyrit4?  said  to  average  S%  copper.     Has  steam  power  and  abotl 
l.SOO*  of  underground  openings, 
BUNKERVILLE  MINING  CO. 

Mine  office:  Uunken  illc,  Lincoln  Co.,  Npv.     L.  C 
ent»  at  last  accounts. 
BURLINGTON  COPPER  MINING  CO. 

Supposed  to  hiivc  property    in    the    Encampment 
county,  Wyoming,     No  returns  secured. 
BURMAH  COPPER  MINES,  LTD. 

A  cheap  bid  for  uotoriet}'.     The  Bumiah  Agency,  Lid,,  was  reg}^ 
without  ar(icU\s  of  sisfsociation,  Nov.  5,   KI03,  in  London,  with  a  nomu 
capital  of  JLlOd,  and  at  the  same  tirue  this  flatulent    concern  registered 
subsidiary'  corporal  ion h,  each  with  the  same  magnificent  capinU  of  £100^  and 
each  beginning:  lis  title  with  the  word  Burmah,  the  *'Burmah  Copper  Mini^| 
Limited,"  (exceedingly)  being  one  of  the  swpet  sixteen.  V 

BURMAH  GOLD  MINING  CO.  COLORADO. 

Mine  oflicc:  Wortjnan»  Colo.  Geo.  C.  Wort  nuin»  manage-T.  Ores  carry  go 
silver,  !cad,copi>er  and  zinc.  Has  steam  power  and  a  30-ton  eoncentrstfl 
BURNS  MINING  CO.  WASHIKOl 

Mine  office :  Darrington,  Snohomish  Co.,  Wash.     Thos.  Parks,  suf 
tendent.    W^as  driving  a  tunnel  on  the  Justice  and  Myrtle  claims,  with  a  smaT 
force,  at  last  accounts. 
BimNS-MOORE  MINING  8l  TUNNEL  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clt-ar  Creek  Co,,  LV>lo.     John  M,  Shslk 
superintendent.    Ores  carry  gold,  silver,  lead  and  copper.     Has  water  poi 
and  employs  a  .small  force. 
HURRA  BURRA  COPPER  MINING  CO.  AUSTRALIA^ 

Office:  We3^mouth  St  ,  Adelaide,  So.  Australia.     Mine  office:  Kooniig^. 
So.  Austndia.     Wm,  Went,  superintendent.     Mine  l-^  about  100  miles  nortli* 
east  of  Adelaide  and  w.is  opened  lt>45;  reopened,  circa  19t*(),  by  preae^H 
owners.     Mine  has  paid  dividends  of  £800, ODD,  and  was  a  large  producer  ^S 
many  years,  having  made  5!,0tj2  long  tons  of  refined  copper  previous  to  1877. 
Ores    In    upper  levels  were  cvipnle,  malachite,  azurite  and   native  copp«fi 
occurring  in  ver>'  rich  but  irregular  bunches.     Lower  levels  show  bomite  and 
chalcopyrite.     Has  steam  and  electric  psjwer  and  employB  about  50  men. 
BURRAGA  COPPER  CO.  AUSTRALIA. 

In  the  Bathurst  district,  Central  division  of  New  South  Wales,  one! 
east    of  the    "Lloyd"  mine.     Opened  1877;   pa>duction,  570  long  tofis,  I 
1898.    Ores,  sulphide,  occurring  in  a  bell  of  highly  altered  rocks,  rang 
from  porphyry  to  schistose  slates.     Ort'tj  carry  1  to  3  o2.  silver  per  ton. 
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tiabmitSOO^  deep;  snieltrr  has  3  reverberatory  funiacee.  uaing  wood  for  fut»J; 
paitluct  \ei  wnt  %i  47%  nvutle  to  Lithgow,  far  refining. 

BOtTOII  CONSOLIDATED  COPPER  CO.  WYOHIKG. 

IHficr:  Encamfiincnt,  Corlion  Co.,   Wyo.     Clainit),   in  vicinity.     H.   H. 

BUSTER  MIIIES  SYKDICATE.  LTD.  ARI201IA. 

OffiiM'«:    Bratul   Slr^ft   Huuwl\   Loudon,    E.   t\,    KtiR,     J,   A.   Edmoiid. 
flalnimn;  J,  R.  Shcttr»*r,  srrrrtary,     Cftpital,  X'I5,(MM>.  ikWnlurc*,  t'ij(iO<)» 
*l  U»%,     Propr-n  y  \»  a  thnr-lifr  Iks  iiiter«»t  in  a  t'Of^jier  ininv  i»aiil  to  be  located 
inllx?  P<?!ik  niitiiiit:  dltitrict  of  Arizona* 
BUTLER  MIITDIG  &  MILLUfG  CO*  UTAH. 

Abfori.*<Mj  l*y  liutk-r-Libmil  CViiijaolidnt*'*!  Mitilnj:<V». 
BUTLER-LIBERAL  CONSOLIDATED  MIHIWG  CO,  UTAH. 

Mm**  otficc:  Binglmrn  Canycii,  Suit  Lake  Co.,  L'hili.  (>rpinii«t*d  1903. 
Willi  t-jipitiilijat ion  |500,CM>0,  shanks  $1  par.  U  »  conftorulrvtion  of  tlw  Hi'n 
Bwtifr  and  Binpham  Mining?  oonipanie^,  A.  I*.  JitcuhN,  K'*n*.'ral  niaimger; 
l^.  k.  WiUianiis,  superintendent.  Product  ie  mainly  Iciid,  with  mtmW  silver 
values,  L>eclftred  a  dividend  of  orie-lialf  i^«nt  p<*r  nhare,  amounting 
m  October,  1903, 
BTTTE  CONSOLIDATED  MimWG  CO.  MOWTAlfA. 

Uiuco0tee:  Butte,  Silver  Bow  Co*,  Mont.     Iv  IL  Jlenii*elK  ^iupriiiiend- 
*i   Properly  i»  tlie  Klla  mine,  tiaving  a  TW  lw<Mitm|">artment  whafl.  rthow- 
irikToiJs  roppcr  ore. 
COPPER  CO,  MONTANA. 

Bup|K»«cd  to  be  composed  of  eastern  men  iirid  lo  bold  bonds  on  the 
Amizon,  Je^fii-  and  oth«*r  rlainis  in  th»*  eastern  part  of  Butte,  Silver  F^^iw 
•^^nty.  ilonlniia.      Uti known  In   Butte. 

strrrE  copper  mtning  h  shelting  co.  Montana. 

Office:  care  of  Patriek  Mull  ins,  Butte,  Mrmt.     Organ  iz**d  in  Uwt  week  of 
^^ibcT,  1903,  under  laws  of  Montana^  with  enpitahjeation  KWJO.fiOO,  j»han« 
*^pw,  preminmbly  to  take  ovier  mindry  valuable  niinrn*»  rlainia  in  the  Butte 
'^inp owned  by  Mwyor  Patriek  Mullin». 
B^ntB  GOLD,  SILVER  h  COPPER  CO.  WASHINGTON. 

Dflicc  SfKjkane,  Wasli.     LntidM,  alwut  25  miles  from  bead  of  Lake  Chelan, 
•^lug'i  ^*ein»,  one  W  wide^  ojK^nnl  by  tunn*fl5, 
^WTE  MIKE  &  EXPLORATION  CO.  MONTANA. 

?^id  to  have  bought  tlto   Pacific  mine,   in   EaM   Butte,  Montana,  for 
♦*^'.OfJfJ,  in  1902,     Letter  to  company  rvtunied  unclaimed. 
^WtE  MDOHG  ft  DEVELOPMENT  CO.  MONTANA^ 

Office  and  mine:  Butte,  .Silver  Bow  Co.»  MonL  Organijsed  under  laws 
<Jf  Xfw  Jefsey,  with  capitalization  $2,000,000»  shares  $.5  par.  I>ee  Mantle, 
fi^^ideni ;  W.  ^  McUowtll,  w*eretar>'.  Spent  about  IIS.5,000  in  sinking  an 
^'^  wtmfi  on  the  Kmma  mine,  in  Ea.st  Butte.  Vein  at  boitom  of  shaft  ia 
■but  300^  wide  and  carries  aboul  2*^:^;  copper  only  MnchmeTv  was  sold  to 
ftty  floating  iitdeli(ednc*B,  nod  company  apparenily  \%  nmributid. 
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BUTTE  REDUCTION  CO.  MOlfTAlfl 

Officf  aad  works :  But  t€,  Silver  Bow  Co*,  Mont .    Owned  by  Senator  W.  i 
riark  and  treats  the  ores  of  the  Originitl  and  Stewart  mines.     Smelter 
pracfically  rebuilt  in  IDO^i^  and  given  new    r«-n'tTberaton'  fiu-uacea  pianne 
to  convert  matte  into  bliyter  copper  without  subjection  lo  the  Manbes  or  on 
nar>'  bessemerizing  proee^iii  of  eon  version. 
BUTTE  4  ARIZONA  COPPER  CO. 

Letter  returned  unrlainied  from  ButUv,  Silvrr  Bow  Co,,  Mont. 
BUTTE  ^  BINGHAM  COPPER  CO.  UTi! 

Mine  oflire:  Biiiglmni  Canyon.  Salt  hake  C<k,  Ciali.  O.  Kobfrts,  sup 
intendent^  at  last  ai^'ounts.  Cannot  be  karriLMi  that  pnopt^rty  is  working. 
BUTTE  A  BOSTON  CONSOLIDATED  MINING  CO.  MONTANil 

Ofiiee:  52  Broadway,  New  York.     Mine  ofliee:  Butte,  Silver  fiow  Co.,J 
Mont.     Organized  under  laws  of   New  York,  with   capitabzation   $2,0()0,00CL 
sharess  $10  par.     Debentures,  11.500,000  first  mortgiige  6%  bonds,  due  Apr 
1917»     Praetically  the  entire  Mork  laaue  in  ow*ned  by  the  Amalgamated  Copp 
Co.     Annual  meeting,  firet  Monday  in  April.    James  Phillips,  Jr„  president 
Wm.  G.  Rockefeller,  secretary  and  treasurer;  John  Gilliejj,  sufjerintendenl; 
Lands,  sundry  mines  and  undevelopjed  claims  in  Butte,  inchuling  the  Silve 
Bow,  Michael  Davitt ,  Blue  Jay,  East  and  Weat  Grey  Hock  and  Berkeley  mine^, 
also  several  thou.sand  acres  of  placer  land,  and  claims  the  Tramway  and  SnO|^H 
homish  mines,  which  are  in  litigation  and  operated  by  a  receiver.     Silver  Boi^^f 
shaft  No.  1  is  1,000'  deep,  with  3  compartments  and  a  16x42"  lioist,  with  nn      ' 
HOO-gallon  Riedler  pump  on  the  bottom  le\el.     Silver  Bow  No.  3  lias  a  700' . 
■l-compartment  main  shaft,  witii  a  500-gallon  Knowles  pump  on  llie  BOC  levclJ 
The  East  Grey  Rock  has  a  l.eOO"  S-eompartment  shaft,  with  20x4S''  hoist  and 
28-drill  Nordberg  air  compressor.     The  Berkeley  has  a  900'  3-compar1meiilJ 
shaft,  with  18x32"  hoist.     The  Blue  Jay  has  a  2-eompttrtment  shaft  1,075'J 
deep,  sunk  at  an  angle  of  72^,  with  3  compartments  below  the  600'  level,  and  J 
16x32*  hoist.     Ores  are  low^er  in  copper  and  richer  in  silver  than  the  average 
of  the  district,  the  blister  copper  carnt-^ing  about  100  ot.  silver  per  ton.     Tlic 
smelter  has 700  tons  daily  capacity  and  does^  more  or  less  custom  work.  t\K  \ 
concentrator  and  smelter  being  at  Meaderville.  just  east  of  Butte.     The  com- 
pany employs  fi(M)  to  7U(J  men  when  working  a  normal  force. 

The  following  table  gives  c<»m  para  five  figuns  for  the  pas!  three  ftsea 
years  ending  June  I : 

1903  mtrj  !90l 

Tons  of  ore  extracted 245.333  IS9.1M9  214,310 

C4>8t  of  mining ,  .    $801 ,400  ^767,754  $t>69,047 

C^t  of  transportation 39,21^7  36,523  4 1 .01 1) 

Total  cost  of  reduction 524,361  404  J23  ,S51 ,344 

Paid  for  labor 7^5.70r>  709,68^  *888.8ril> 

Machinery  and  suppliers  540,f)5n  r62JS7  531,531 

Refining  and  marketing    281,935  i99,961 

Net  earnings 202,40s  165.617  586,05; 


BVTTE  d:  iOWA-CABMALES.  i=>l 

BUTtB  4  IOWA  mSDIG  Oa  KOVTAVA. 

Mme  office :  Butte,  Silver  Bow  Co..  Mont .    John  Hewn \ ,  ffuperintendmi . 
I^operty  includes  the  Golonulo  mine.     Hiu  stenm  pomr. 
BUTTERHUT  GOLD  &  COPPER  MDOVG  Ca  apity^ma 

Mine  office :  Val  Verde,  Ya  vapu  Go^  Aiu.  Cecil  G.  Fcnneil.  fefkcrml  man- 
ager; S.  E.  Bretherton,  superintendent.  Hns  nurifetous  and  anBentifenyai 
copper  ores,  with  gamoline  power. 

BUTTOH  GOLD  MmiHG  Ca  APiy^WA 

Mine  office:  Minnehaha,  Yavapai  Co..  Ariz.  Wm.  Bunon.  superintend- 
ent. Ores  carry  gold,  silver  and  copper.  Has  Meam  power  and  5-etamp  mill 
empbying  about  20  men. 

EL  CABALLO  MDIE.  MEZIOO. 

Mine  office:  Inde,  Duiango,  Mexico.  Wm.  Benton,  owner:  J.  M.  De  La 
Tone,  supointendent.  Has  steam  power  and  produces  silver  and  copper. 
whba  force  of  about  50  men.  Said  to  be  under  option  to  Gugs^nheim  Ex- 
ploration Co. 

CABALLOHA  MDIE.  MEXICO. 

Said  to  be  in  the  .-Vrixpe  <iistrict  of  Sonorm,  Mexico,  about  15  miles  south  of 
IVr]^,  Arizona.  Was  a  shipper  of  copper  ore  carrying  gold  and  silver 
^rabes,  to  the  smelters  at  El  Ptao,  during  1903. 

CABEZAS  DEL  PASTO  MUSS.  SPAIH. 

Mine  office .  Puebla  de  Guzman,  Hud^'a,  Spain.  Owned  by  C.  ^  J.  ^und- 
^,  who  have  operated  the  property  since  1887.  Wm.  Guthrie  Bowie,  t^n- 
eralnuuiAger;  Don  Jorge  Riecken.  superintendent.  Lands.  6  government  con- 
cerns, area  104  hectares,  with  about  300  hectares  of  adjoining  lands,  liiiv- 
0^12' shafts,  deepest  104  metres,  with 5.000  to  6.000  metres  of  underground 
ope&ingB.  Ore  developed  for  immediate  mining  is  estimated  at  750,000 
^  of  pyritic  ore,  and  1.500,000  tons  of  cupriferous  schists,  htmnts  hp- 
Pvently  increase  in  size  at  depth.  Mine  is  opened  by  overhand  stopirig  and 
dry-walling  Ls  used  in  depleted  stopes.  Ores  cany  1 .  5^  to  5^<  copj^r.  4(f^r 
^ 52'^c  sulphur  and  40^  to  4  \%  iron.  The  schists  range  0 .  25^7  to  .W";  «.p- 
i*f.  .\11  pyritic  ore  above  1 .5^  copper,  and  all  sc-hl^ts  above  lOTc  copper, 
*fp  exported.  The  lower  grade  ores  are  weathered  at  the  miiie.  to  produce 
Anient  copper,  and  the  wa.«hed  ore,  free  of  copper,  is  sent  to  France  for  thf 
"^phur  contained.  The  water  from  the  mines,  where  SO.fXiO  to  IWJ.OTXi 
^bic  metres  are  in  constant  storage,  carries  up  to  9  kilograms  of  copper  in  so- 
'•ition  to  each  cubic  metre,  most  of  which  w  saved  by  cementation.  The  ce- 
^^t  coppor  is  washed  and  classified,  the  best  quality  averaging  9H .  5^  copper. 
*"ich  Ls  much  the  best  grade  of  cement  copper  produced  anywhere.  Mining 
**>'  overhand  st oping  and  rock  filling  is  said  to  prove  saf^r  and  cheaper  than 
®Pfli-cast  operations.  Surface  plant  includes  Robey  hoisting  and  pumping 
^^^fpJies,  and  the  mine  has  a  tramline  of  76  cm.  gauge,  also  an  aerial  tram  to  the 
•^JATves  at  La  Laja,  on  the  river  Guadiana. 

CABRALES  COPPER  SYHDICATE,  LTD.  SPAIK. 

Offices:  18,  Walbrook,  London.  E.  C\.  Eng.  R.  W,  Outram,  secretar\'. 
Capital,  nominal,  £12,000;  issued,  £1,207.     I.ands.  if  any,  in  Spain. 


2S2 


THE  COPPER  HANDBOOK. 


CABRERA  MINING  CO.  MEXICO, 

Mine  office;  Velardefiap  Diirniigo,  Mexico.  M,  T/Cvy,  superint^sndfn!,  at 
ht^r  acroiint^.     Ores  carry  copper,  silver  and  lead. 

MINAS  Y  FUNDICION  DE  CACOMA.  MEXICO. 

Uifiee  and  works:  Antlun,  Jitlisco,  Mex.     Wnu  A.  Cflissils^  ag^nt;  Ji»l>n 
Mann,  mine  8iipf*niitendent;  M.  E.  Raines,  smelter  suporinlcndent.     Lan* 
5  htmrn'  horseWck  ride  northwest  nf  Autlaii,  inchiding  I  he  VoU^ant'llk>«5»  Pu 
Islnm  a«d  PiUcat  ina  mmes^  carr^'ing  inirifenoiL^  and  argcTttiferoua  coppwT  on*s, 
opened  by  a  165'  shaft  and  a  IBO'^tunnel,     Has  steam  power  an* I  a  10-toi 
smelter,  employinsj  50  to  75  men. 
CACOMA  MINES  A  SMELTER  CO.  MEXIO 

See  Mijm?i  y  Fundiiion  dt»  racnma. 
CACTUS  GROUP,  UTAILj 

See  Newhont^*  Miiiinp:  /k  Smelting  Co. 
CACTUS  SMELTING  A  COPPER  CO.  UTAH. 

Absortied  l>y  Royal  rop^>rr  Mining  C*o.,  now  Newhouse  Mining  il-  Hmell- 
ingCo. 

SOCIEDAD  MINAS  DE  CALA  SPAIN, 

Offices:  Bilbao,  VI 3e cava,  .Spnin.  Mine  nflice:  De  Cala»  Santa  Olalla, 
Hueh  a,  Spain  Property  is  a  grt>up  of  H  mines,  area  34B  hectares;  product  i^ 
irnn-t*opper  pyrites  and  magnetic  iron  t)rt\  In  course  of  development.  ■ 
CALABASAS  COPPER  CO,.  LTD.  ARIZONA 

Office:  fMi  Rroadway,  New  York.  Mine  office:  Tucson,  Pima  Co*  Ariz. 
OrgafiJE^d  1^1,  nnder  hiwi-^  of  Arizona,  with  capitalization  S5,0r>0,lXHJ,  shares 
$1  par.  Fredk.  W.  Pope,  president  ;  Jamci?  D.  Taitt,  secretar\-;  H.  H.  Doug« 
lass,  treasurer.  A  Dongla.<*-Lnce3*  promotion.  Annual  meetmg,  third  Tuea^ 
day  in  January.  Lands.  :^(\  aerrs,  in  the  Tyndall  district  of  Santa  Cruz  Co.j 
Ariis.  The  company  claims  to  hiive  an  ore  body  S'  wide  and  one  mile  long 
and  with  100,000  tons  nf  28%  ore  in  si|iht,  wbich  i.s  ciiIht  a  ridicnlous  misiakft 
or  a  wilftil  misn^presentation.  Ha.*«  a  5(1-ton  water  jacket  smeller.  Company 
I'laimed  on  Dec.  20,  1901,  that  the  probable  produerion  of  refined  eopper  for 
l*X)2  would  he  about  fiOn,000  pnundi^.  So  far  a?  can  be  leanied  no  production 
whatever  has  been  secured.    AppiirtMitly  another  Dou^la«-Lacey  "mistake   ' 

CALAVERAS  MINING  ASSOCIATION.  NEW  MEXiCO. 

Mine  office:   Ahnnagonlo,   N.   M.     E.   A.   Hepsperder,    superintendentj 
Lands  include  (he  Fiku-k  Bnrro  mine,  showing  sulphide  ore.s  of  eopper   and 
lead. 
CALCANTE  COPPER  &  NICKEL  MINES.  ITALT^ 

An    idle   prnperfy    nejir   Travrs,  Torino,   Italy,  in  the  western  Alps  ufl 
Piedmont.      Onre  a  lurge  produ<"or  of  niekel,  coba!t  and   copper,  latter  froin 
chalcopyrite.  fftund  in  stratif^Cfl  jinhaif-  rocks. 
CALEDONIA  COPPER  CO.  MICHIGAN. 

A  |ir<jpti8ed  organization  to  take  over  tlie  Flinl  Steel  and  adjoinitxg  minus, 
in  Ontonagon  county,  Michigan.     Company  not  formed. 
CALEDONUN  COPPER  CO.,  LTD  NEW  CALEDONIA. 

*  Hhccs:  794.  Ci accchurch  St.^  London,  E.  C.»  Eng.     Mine  office :  Nounaa. 
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Diftiiot  dbtrict.  New  CaJedomn.     Goo,  Allan,  president;  James  W,  CheuhnJl, 

eooiulting  t^njcitH-t-r;  A.  J.  Lindsfty-Sijiipitui,  aeorvtaiy      I.iiiub  ;mt  aiioul 

iOOOftcns,  uirludtiig  I  he  Ao  and  Pilou  niinf»i$.     Dinjct  (itte  b  liold  by  Lei»  MtiicM 

[  deCuivr?  Pilau,  Lid.,  entire  stock  bisucd  of  whirh  is    owned  by  Caleduiimn 

[Copper  Co,.   LUl.     C«pit*l.  £750.000,  shares  £5  par.     Urberi<un.«»,  1:100,000 

mtboriied;  £46,000  i^ued  at  7,5%.     Tlie  Pilou  uiuie  has  b^M^n  extcnsivdy 

dneloped  and  is  connectjed  by  tunnel  with  the  Ao,  2.5  milei»  dL<H.tAii1.     Mnhi 

sWt,  240  metres.     Ores  are  carbtmatt'-ij  and  oxides  near  surf  aft,  Mircei'dt'd 

taligbl  depth  by  argentiferous  ehaleopyrite  and  galena.     Ore  b  drt^saed  tu 

I  tenor  of  13%  to  15%  copper^  the  coDcciit  rated  ore  tMrr>-ing  2t.Ki  it)  KM)  grams 

I  of  sliver  per  ton  from  the  sulphide  ores  and  2  to  4  grama  gcild  pc-r  tcm   fnini 

'  thir  oxidixed  surface  ore$.     Plant  includes  a  200-ton  coueentrjirnr.  whk'h  is 

to  be  doubled  in  capacity,  and  a  smelter.     No  returoB  of  production  liave  been 

nude  publii' 

CALEDONIAN  EXPLORATION  CO.  MEXICO. 

Mine  office:   8an  Nicolas  del  Oro^  Guerrero^  Mex.     1\  B.  U.    Murphy, 
wperintendent.     Property  U  the  NantzintU  mine,  carr%'in^?  ujcm  of    gold, 
tfllverwid  coppcT.     Is  devolnpiug  by  tunnel,  with  force  of  about  \2  lucri, 
CALEDONIAN  MINING  CORPORATION,  LTD.  NEW  CALEDONIA. 

R  Wells,  receiver  and  manager,  60,  Coleman  St.,  London,  E.  C,  Eng, 
comprisea  sundrv  land^  earn  ing  eopper,  silver  and  lead  in  New 
CMouia. 

COMPANIA  MINA  DE  CAUFORJNIA.  MEXICO. 

Letter  retunied  unclaiaied  from  Cumuripa,  Sonora,  Mexico.     Organized 

1901.  with  capitalization  II  ,000,000,     Said  to  claitn  20  pertencnciafl  of  mining 

CALIFORNIA  COPPER  CO.  CALIFORNIA. 

Office:  31  Nassxiu  St.,  New  York.     Propert.y  is  the  Ne  Plufs  I'ltra  and 
•djoimng  claims,  near  Daulton,  Madera   Co.,  Cal.     Has  a  100-ton  ameltcr, 
Mon»  proved  refmL'tory  and  unsuited  to  economical  extraction. 
CALIFORNIA  GOLD  &  COPPER  CO,  CALIFORNIA. 

Mme  office:  Spenceville,  Nevada  Co.,  Cal,     C.  C.  Bitncr,   preijident  and 
JWiffal  manager.     Has  auriferous  and  argentiferous  copper  ore^,  with  water 
*Bddcctric  power,  and  employed  about  20  tiieti  at  laM  accounle^. 
CALIFORNU  IMPROVEMENT  CO.  CALIFORNU, 

Ijffioe:  care  of  F.  M.  Hruitli,  pn^Midenl,  Oakland.  Cal.     Owns  the  L(?onA 
^«ight«  mine,  in  Alameda  Co.,  Col,,  &howirig  a  12'  body  of  cupriferous  »mn 
P)'Rt<a  rich  in  sulphur  and  well  adapt^-d  to  tl»c  nuinufaMure  of  acid,  with 
'^ven*  of  copp«T  a«  a  by-product.     Has  a  proruinent  gossan  capping. 
<^IFORNIA  MINING  CO.  COLORADO. 

;^ Office:  2  Toltec  Bldg,,  Denver,  Colo.     Lett<*r  returned  unclaimed  from 
rille,  Gilpin  Co,,  Colo.     Emerson  J.   Short,   president  and  general 
er     Has  a  \W  shaft  showing  a  2'  payetreak  of  argentiferous  and 
^tiriCnvils  ch&lcocite  assaving  25%  to  40%  copper. 
CALIFORNIA  MINING  CO.  UTAH. 

}\ii\v  otfii-e.  Park  City,  Summit  Co,,  Utah.    S.  Levy^  euperintendeni. 
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Ores  cam  gold»   silver,   lead,    t^opper  and  ziiir,     Has  steam  fxiwer 

50-toQ  concentrator,  employing  about  50  men. 

CAXIPORNIA-AMECA  MIlfllfG  CO.  MEXIi 

Mine   office:     Amcca,   JalUco,  Mex,     G.   \V\    Whitney ,    manager. 
developing  the  San  Pedro  copper  mint^  with  a  force  of  about  20  men. 
CALIFORNIA  &  ARIZONA  COPPER  BilNING  CO.  ARIZONA. 

Office:  care  of  Pacific  States  Mining  &  Invc4»tin«nt  Co..  326  Post  St.,  Sao 
Francisco,  Cal,     Land^,  7  claijiis  in  the  lluachuca  Mountains,  Cochise  Co., 
Ariz.,  17  miles  west  of  Bisbee.     Cannot  be  learned  that  any  work  is  in  prog- 
ress. 
CALIFORNIA  COPPER  KING  CO.  CALIFORNIA. 

Letter  returned  unclamied  from  former  office,  218  So,  Broadway,  Loa 
Angeles,  Cal.  S,  P.  Crcasinger,  president;  H.  R.  Adams,  first  viee-preaidfnt 
and  manager;  Stanley  Harris,  H'rnnar)^  and  treasurer.  Lands,  21  claims,  tn 
two  group.s,  on  Pnblen  and  McCoy  mountains,  Riverside  county.  California. 
Opened  by  ahafis  sho^ving  varitMm  on^  bodirj^,  4'  to  40'  wide. 
CALUMET  &  SAULT  STE  MARIE  DEVELOPMENT  CO.  ONTARIO. 

Office :  Calumet,  Mich.     Fred  Rt>ehm,  president ;  \Vm.  Y.  AAbton,  9up«r 
intendent.     Lands  are  in  the  vicinity  of  the  Copper  Quet»n,  in  Algol 
(Ontario,  and  are  opened  by  a  W  shaft  showing  a  14'  vein  carrj'ing  aurife: 
c  Kale  opy  rite. 
CALUMET  A  YAQUI  RIVER  COPPER  CO.  MEXICO. 

Office:  La  Canancti,  SofRira,  T<  x.     Organized  May,  IIXK*?,  under  laws  of 
Arizona,  with  capitahxittion  S3.fHX).tKH>,  ishares  $10  par. 
CALIFORNIAN  COPPER  SYNDICATE,  LTD.  CALIFO       ~ 

Offices:    iss,    St.    Vincent    St.,   Glasgow^   Scotland.     Capital,  uoin 
£30,000 ;  iiismd,  i"28»322.     Lands,  sundry  claims  in  Fresno  Co.,  Cal, 
MINA  DA  CALINNHA.  PORTUG. 

Office:  care  of  M.  Paul  Chapuy,  manager,  Santa  Appolonia,  Lisbon,  Poi 
ugal.     Cnder^tood  to  he  owned  by  a  French  company      Export*  eupiif^ 
iron  pyritt^s  to  England  in  limited  (|nantities, 
CALLETANO  MINING  &  SMELTING  CO.  ARIZOlfJ 

Mhie  ofBi'c:  Calabasas,   Pinm   (/n.,    Ariz.     C.  O'Brien   Redd  in,  giiirr»i 
manager.     LMiids,  2  groups',  showing  12  ve'ms,  from  which  selected  saiiiji 
hiive  given  siswny-^  of  **^  (  cop^>er,  S2.50  gold  and  400  oz.  silver  per  ton. 
CALSTOCK  TIN  h  COPPER,  LTD.  ENGLAli] 

Offices:  1(5,  Plate  Vendume,  Paris,  France.     Mine  office:  C^stock^  Ci" 
wait,  England.     J,  Errington  de  la  Croix,  chairman;  C.  Fred  Thomas,  t«i 
manager;  John  A.  Russt41,  secretaty.     Property  is  the  Prince  of  Wales  ml 
product  of  which  is  matidy  tin,  with  a  little  copper  secured  aa  a  by-pnxl 
While  an  English  corporation,  stock  is  nmitdy  owned  in  France,  and  opci 
tions  of  the  company  have  excited  great  interest,  because  of  the  fact 
foreign  capital  is  now  developing  a  Cornish  mine  for  the  first  time. 
CALUMET  COPPER  CO.  COLO! 

Mine  office:  Turret.  Chaffee  Co.,  Co!o,     Elmer  E,  Briggs,  fiupejintei 
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Property  is  tht  Copper  Gag 

copper  c««a,  now  underisptiig  i 

CALuxrr  COPPER  KorniG  ca 

CALUMET  XnCIIf  G  &  lfILLDi0  Ga 

Wme  office:  Encampaient,  Carban  Co«.  Wjo. 

CiLiniET  &  ALGOMA  DEVELOPlCSirT  CO.  OmiMMlO. 

Office:  care  of  P^ter  PrinieMi,  aecreUnr,  Mmg^mti^  Mirk.    Ckpitafiis- 

tion  $5,000,  fully  paid.     Property  W  tJie  Herminaa  iiiii«,  in  AllgDiiia^  OntatiD. 

CALUMET  &  ARIZONA  MDIDIG  CO.  ARIZOMA. 

iiftu-*,  Vadnaaei,  Mith,     Mum  oi&ee:  Biiii«e,  GodiiK  Co,  Aril.     SoaelBer 

fpSm:  Doctiglaa*  C^oi'bise  Co,,  Am.     Eoiplojrs  KX)  okb.    Otsuused  Mardiv 

llVUl,  linden  law?  of  Arixona,  wiUt  tagirtaltiation  $2^500^000^  aham  flO  par; 

l^iaiiKl  t2,0ar).0CI0.     Qiafi.  Brigi^  pfg^m.  Jolm  S.  Dymor^ 

rOonbii  R,  Canipbrit,  s*cretar>';  Peter  Ruppe,  licastirB 

jiaL  HoatotjfK  ITiOK  Hcmt^n,  Tboe.   F.  Ooie,  €lMat«r  A. 

f  d'Vutmnoritt  Jr,    jixul  G«^.  £,  Tener,  directors;  ^ml.  A.  Pamal^  | 

n«u»|T'r;  J.  C.  Memll,  mine  sJuperinteGdent ;  A.  Houie,  smelter 

I  cot,  H^  A,  Sitiith,  engliu'*er     Mrrcli&nu  4c  Miners  Bank^of  Cahaiiety  Mkb., 

n^lmr.     f^n«U,  1 1  rkitiis,  area  160  aerea,  tn  the  Warren  dkuiet  adjotninc 

(lie Copper  QtJ(v*n,  aIt$o  a  (KNK-acre  smelter  site  at  Douglaa. 

Die  rrimpitny*H  ^^Kafts  arc  in  Ume^tone.  with  occaaiooal  porphyritic  tn* 

ininou^  aiifl  tint  fardixtanr  fnom  a  porphyry*  contat^'t.     Side-ltne  agrpemeota 

tttTt  bfrd  ?tf<riirt*d  witli  thi*  CVjpper  Queen,  inituriii^  frEXidom  from  pnniitili 

Kufpituui  nm\  a  (>ri!ser\*ation  cif  the  present  neighborly  rplati;:»ns.     The  surface 

Ivcifitmil  uidica 1 101119  of  v:thie$,  showing  but  small  and  infrequent  outeropi* 

^  cxist^'niT  of  the   magrnifioent  ore  bodies  since  de^*eloped  having  beea 

B^mrtJ  rom'-*eLly  from  th«'  iiitdcrground  developmentfs  in  the  adjoining  shafts 

*•(  thr  Copper  Quoen  and  from  careful  study  of  tlie  general  geolo^cal  con- 

I  (IHwoi  of  the  di^irict,     Om  occurs  in  highly  irregular  Ixxlies,  the  mine  show- 

•tStuitivp  copper*  cuprite,  nielaconite,  arurite»  malachite,  eliah'ocite  and  chal- 

I  '^ynte,  uKunlly  with  a  raico.se  gnngue  aiid  with  considerable  heotatite  and 

iiiiiieinft^  orc^,  ihe  hiUer  carrying  malachite  in  small  diRM^minated  nodules 

M  fft»,j,„,,,||y  averaging  10%  to  \H%  in  copper,     Tlie  ore  is  practically  sclf- 

i  It  is  with  gn*at  difficulty  that  tlie  management  holds  the  average 

II  Ited  under  10%  copper.     The  ores  average  about  2  ojc.  silver  and 

1  *'<*5oit.  gold  per  ton.a^  smeUed. 

The  entire  mine,  »o  f ar  an  yet  developed,  is  on  a  single  claim  of  20  acres, 

^  Intfh  Mag,  on  which  a  vertical  shaft  of  1 ,280'  depth  is  sunk,  in  hard  lime- 

1  ^ntf  throughout  except  where  cutting  the  various  ore  bodies,  the  sliaft  being 

•'^  iiinl>e*r»'d  and  safe  from  drawing.     A  17'  body  of  pay  ore  was  cut  above 

I  the  TOO'  lcv4»L     The  mine  is  opened  by  drifts  and  crosscuts  on  the  750^,  850^, 

\^K  lose  and  115*/  loveU.  with  drift  crosscuU  begun  on  the  1250'  level  in 

[•November,  U)OS.     The  upper  levels  show  exceedingly  rich  ores,  there  being 

Wioli^  St  opes  HMMay  itrg  40*^;J,  50%  and  even  55%  in  copper     The  lower  work- 

I  ihow  rich  suJpliides,  and  in  order  to  save  the  high-grade  ores  in  the  upper 
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levels,  for  fluxing  and  enrichment  of  thr*  average  furnjif^r  char^^i?,  (l**v<^W 
is  being  pualied  more  rapidly  in  the  sulphidt*  zone  than  above,  yt^t  practii 
all  of  the  oxidized  ores  now  smelted  eome  from  devcflopment  work  ;Joiio, 
is  planned  eventually  to  Bink  this  shaft  to  a  deptli  of  2,D()0',  or  evea 
should  the  ore  bodies  hold  out.  The  shaft  has  4  compartments  and  i 
ver\^  little  water^  but  the  mine  may  become  wet  at  a  depth  of  liSOO*  or 
The  ground  ia  exceedingly  soft,  owing  to  the  amount  of  talc  gangue  in  t 
bodies,  and  retiiiirea  heavy  tiiiiht*ring.  Timl>er  is  a«?cured  from  a  girat 
tance,  and  to  guard  against  emergencies  liirge  stocks  are  carried.  The  ', 
Mag  shaft  hii.s  developt^d  n  mine  wil  h  ore  in  sight  to  run  the  smelting  plant  I 
fu!l  capacity  for  i\i  least  5  or  B  years  to  coniP;  without  another  foot  of  op^i 
and  this  single  whaft  will  .soon  be  reinforerd  by  another,  lo  SfW  nothing  ol 
lower  levels  now  being  opened.  It  is  evident  that  tlie  smelting  capacity  *i 
property  must  be  greatly  increjLs*Hl  in  the  near  future,  as.  unlike  many  coj 
mines,  the  mine  i.s  crowding  the  smelter  instead  of  the  smelter  crowdiuf 
mine.  The  great  extent  and  marvelous  richness  of  t)ie  Calumet  &  Anm 
Irissh  Mag  atopt*s  can  be  et>mprehended  only  by  personal  inf*pection.  Tl 
have  given,  and  know  thai  this  statement  of  the  miners  riclme^s  is  a  verj' 
aervative  one,  despite  its  possible  appearance  of  a  contnir\'  nature. 

The  surface  plant  is  clustered  about  the  slmff  on  a  Mteep  side-lull 
for  the  purpose.     The  shaft  bus  a  7S'  steel  gallows-frame  and  a  11 4'  ore 
with  a  20x60"  direct-acting  Nordberg  hoist,  good  for  a  depth  of  about  l,j 
and  capable  of  raising  a  3-deek  cage  at  the  rate  of  2,000*  per  minute, 
hoist  can  raise  about  500  tons  of  ore  daily ^  beside  earing  for  men^  tii 
and  tools.     The  plant  includes  carpenter  and  machine  shops,  smithy,  tin 
mill  for  f ranging  mine-sets,  office  building,  warehouse,  etc.     A  2.Vkw. 
alor  ^iipphes  electricity  for  light  and  powor  for  the  ventilating  fans. 

The  Oliver  shaf  r  on  the  Senator  claim  wat*  400'  deep  at  the  clos«*  of  li 
Separating  the  Senator  and  Irish  Mag  claims  is  600'  of  territorj*  o\vne<i  by 
Copjier  Queen,  and  fo  the  northwest  of  rhe  Irish  Mag  is  the  Spray  shaft  of 
Copper  Queen,  while  to  the  southwest  of  the  Senator  Is  the  magniJi rent  hoi 
shaft  of  the  same  company.  Failure  to  find  an  extremely  large  and  rich  on 
bociy  on  the  Senator  claim  is  practically  impoj^sible.  A  1,200'  drift  from 
Irish  Mag,  through  the  Pride  claim,  is  within  400'  of  the  Oliver  shaft  on 
Senator  claim,  and  is  in  rich  ore.  The  value  of  the  Oliver  shaft  may  he 
sidered  established,  ah  hough  tlie  ore  bodies  may  not  be  i^eachtnl  tmtil  4(1 
600'  greater  depth.  To  the  Boutliward  of  t  he  Senator  claim  Xo.  2  b  the  B 
eye  claim,  wnth  a  40'  exploring  shaft  and  a  few  trenches,  dating  from  a  foi 
ownership.  This  claim  show\'<  a  good  iron  outcrop  and  a  little  low-grade 
bonate  ore.  The  southernmost  claim  Is  the  Gibraltar,  w^edged  between 
lundft  of  the  Pittsburg  &  Duluth  and  Lake  Superior  ^  Pitt-sburg  pmpei 
the  Gibraltar  claim  also  having  shallow  exploring  shafts  and  open-cuts  sba 
iron  and  a  little  low^-grade  copper  ore  of  promising  appearance.  The  com] 
abo  owns  two  detached  tracts,  one  being  the  Wagner  and  Hope  claims,  a 
2,00(V  southwT'st  of  the  Irish  ^lag.  while  the  other  group  is  the  Angel,  Old 
publican  and  Washington  claims,  adjoining  the  old  Copper  King  mine. 


CALUMET  ±  ARIZOSA  J^r 

{niphrry  side  of  TombMooe  Cui  vgcl  Tbie  kner  ^osp  vu  feri7?ii  ^  a  pcc- 
i3)li*  miUsite,  but  in  viev  of  retcnt  deigiuyBMftS*  as  ibs^  J:=ieticc.  pccfKn, 
may  pfo\-e  to  carnr  vorioble  ofe  bodies 

The  CflJumet  k.  Aiuoom  aneher  b  23  ofles  £iwn  uie>  ttv-.  ZBt^r  EKogiML 
oie being  transported  by  the  H  l^aoA  Sogth»gJCfciL  R.  R^  vLx^  2a«  prcc  s 
Tefyfa\x>nble  freight  rmte.  The  fint  A^rk  w  Uovn  j=i  \ov.±£:i£»er  IS.  l^]Ci 
the  seoond  in  the  spring  of  1903.  aad  the  thiid  in  Oetc^Kr.  izki  :^  fcnnh  vsi 
nearijr  ready  for  use  mt  the  eioae  o/  the  year.  The  xjtyrz^  i=.  ^.£  the  third  ts- 
uce  was  taken  advantage  of  to  oinerhaal  the  £r«t  ^vr..  H'lTr.  fccr  f^ijiato 
bopention  the  smelter  will  faar^  a  noausal  capaciry  <a  1.*«>  tcca  iaCy.  azc 
vhen  the  present  plant  is  in  f till  opefatioD  it  viL  hav«^  a  ytrjCrx^rK*  f:kpMr:y  of 
Beiriy  or  quite  4.0001,000  lh».  of  refined  copper  wtXL\i^,  bcr  ot=c  *o  t£M- 
Gmitcd  hoisting  capacity  of  the  an^  shaft.  prod'jcgk>ti  eannoc  be  brc«3g^t  to 
Bull  better  than  3.O0O.O0O  Ihjt.  monthly  ontO  the  O&rer  "haft  begios  prM^^ru 
<n  a  considerable  scale.  Matte  is  diBcharjpni  by  \h^  hsraMsr&  into  tiria^g  «»-lt> 
iod  taken  thence  by  electric  cxaoe  to  the  converters.  f-:*i2r  in  n^imber.  tL>L 
turnout  99.2^  bl»ter  copper  carrying  anall  gold  and  silver  vahxs.  Povr? 
Bfumiflhed  by  a  400-h.  p.  engine  and  the  handling  of  rav  aod  fini^ed  zji:er- 
i>l B 38  nearl}'  automatic  as  poflsible.  in  every  pcucejg  of  the  wock.  .Vr.  arzLp*? 
vater  supply  is  secured  from  artenan  wils.  The  mine  has  no  <«:rc-^e£.'rar.-jc 
uk!  nreds  none,  as  every  pound  of  ore  mined  ■  of  sneiting  erade.  BaK«-r 
'dipper  from  the  smelter  is  sent  by  rail  to  Gahrestoo.  xtatttrf-  by  *#ra  ••-  -r*^ 
^iHiok  Chemical  Co.  of  New  York,  for  cleiUuli  lie  refining  ac^i  parisng  of  '  :j^ 
pWand  silver  contents,  the  refined  product  being  soid  thn^ugTi  Prelp*  I>--i^* 
^Go.    The  mining  plant  and  smelter  iMim  both  oil  and  o:-ju 

The  production  of  the  Calumet  k.  Arizona  in  VMtl.  r»-pr«#:- -Irjr  or-h-  •lx 
•eekaof  8m«flting,  was  2.066.676  lbs.  of  refined  copper  icd  f'^r  IC-^jS  -r^  j  r'- 
<iurtion  Was  more  than  25.000.000  lbs.  The  fir??  di-.-id^r.d  vi.-  %\  Uy  r«Y-l±r 
•odSOc.  extra,  amounting  to  $400,000.  and  wa*  paid  in  I>cer:.!>-r.  l^xi.  \  l< 
13month!t  after  the  first  furnace  of  the  janeher  wa*  biown  ir..  '--•jkr/jj-'riLj^  ^ 
^^rerowl  of  quick  and  large  profits  in  successful  Aiaeri'^an  c-oppr-r  zL.iL.ir.z 

Tlie  Calumet  &  Arizoiui  has  amply  demonstrated  it*  righ:  'o  i>=-  :r,cl  --ir^i 
"»tty  po«>«tible  list  of  the  worid's  greatest  copper  ii-ir**.  n>hSL«-.re»:   r/V  p.-- 


*. 


^Jurtion,  prosjpects  or  pro6ts.  Great  as  the  mine  already  s«.  i: 
"^•rted  upon  a  highly  prosperous  career.  Not  only  this,  h-it  :h<r  *a:r.*-  rr.ar:- 
•Wnent  as  enjoyed  by  the  Caliunet  k  Arizona  is  dev*-Joping  s^^r.dri-  o'h-^^r 
""Jnes  in  the  inunediate  neighborhood,  known  a«  tl»  CaJiiii^t  A- 
^ttsburg  Mining  Co..  Ijikc  Superior  A  Pittsburg  Developrw^nt  Co..  K*T..4^;re 
•Duluth  Development  Co.  and  Junction  Development  Co.  M  x'::*-^  pp-^p- 
^tiea  the  work  already  done  guarantees  that  the  Lake  >u|»rior  A  Fi^-b  -.'e 


n«': 


*JU  make  one  of  the  richest  copper  mines  ever  opened — probablv  a  ...  .  = 
^ger  mine  than  the  Calumet  A  Arizona.  The  Calumet  A  Pitt«bijnr  i*  hWj 
^ing  well  and  the  prospects  of  the  Pfttsburg  k  Duluth  are  moft  exr*-!]#-r»t, 
^hik  the  Junction  is  quite  certain  to  have  at  least  a  small  amount  of  i^riorl  or*-, 
^h  a  fair  chance  of  finding  large  ore  bodies.  It  is  an  open  K^ret  tfiat  aft^r 
^bne  four  new  properties  have  been  opened  sufficiently  to  determine  their 
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actual  values,  in  all  likelihood  they  will  br  roiiiwlidated 

Arizomt,  upon  the  ba^^is  of  their  relative  prosper^t.^,     This  combmjij 

make  one  of  the  greatest,  if  not  the  g:reate9f »  copper  mine  in  tlie  i 

ther  comment  would  be  supc-»rfluous, 

CALUMET  &  BISBEE  DEVELOPMENT  CO.  ASi 

Office:  Calumet,  Midi.  Mint^  office:  Bisbee,  Coehise  Co.,  AriK,  1 
30  nven.  Organized  Oct,  20,  1902,  under  laws  of  Arijtona,  with  capiti 
$400,000,  shares  $10  par;  la.rHKl  sIimi^ah  issned  and  S7,50  paid  in. 
inwliniB:,  second  Monday  in  November.  Frank  S.  Carlton,  presideoft 
A.  Kohlhaas,  vice-preHident ;  Wm.  K.  Oates,  fiern>tary:  J.  Wesley  D 
ti-easurer;  Scott  Turner,  superintendent;  G<'0.  O,  B(H*hler,  clerk*  Ij 
riainis,  ai^a  262  acreit,  in  two  groups,  known  as  the  Blair  and  Denn, 
Luis,  south  of  Biftbee  and  adjoin inj;  the  Lake  Sufjerior  &  Pitlaburg 
phenonu^nal  ort*  values  wen*  develojied  in  lyfJ3.  Price  of  proper 
$154,000,  Shaft  wa«  started  Jan.  12, 190.1  and  on  Dec.  1  had  reached  I 
<tf  960'»  Shaft  has 3  compartments,  each  4x4' ti*  inmde  dimenFions,  and 
sunk  and  solidly  timbered.  In  June,  1903,  ihe  shaft  was  sunk  137'  h 
inbor,  this  being  the  cami>  record,  and  a  phenonuMial  showing  in  any  1 
Water  was  struck  at  a  depth  of  .HI 2'  and  the  Fhaft  is  now  making  ab 
frallone  per  minute,  can^d  for  by  substantial  sinking  and  station  pmnp 
upper  shaft  showTd  orca.'^ional  nodules  c»f  eopper  rarbonates,  and  tow 
bottom  a  little  leached  or»?  and  pyrites  have  been  en<"oun»en.*d.  Dnl 
^tnrttni  toward  the  Lake  Superior  it  Pittsburg  line  on  the  HoO'  level  in  ' 
ln*r,  190."?,  Surface  equipment  \»  to  include  a  Hx^S'*  Xortlberg  hoi| 
dtpih  of  3JM)0'  to  be  iiiBtalled  early  in  1&04.  Present  plant  has  j 
<lrill  Xor>\'alk  air  compressor:  one  10<)-h.  p.  and  two  SO-h  p,  b) 
hou*te,  offif  c  l>udding,  botirding  house^  etc.  Company  is  compos 
high  standing  and  loeiil  numagement  i^  of  the  be*»l.  No  moi 
wasted  and  the  work  performed  is  first-class  in  ever>'  particular. 
prop4Tli(^s  imnjediately  adjoining  working  shafts  of  tiie  Coppor  Qtiq 
Ctihmiet  k  .Arizona,  the  values  of  which  are  mor*'  than  half  eetlii 
proximity  to  large  proven  ore  deposits,  this  is  one  of  most  pron 
di'veloping  prni>ertie,s  of  tlie  Warren  district, 
CALUMET  &  COCHISE  DEVELOPMENT  CO.  AI^ 

< >ffice:  Calumet,  Mich.  Mine  otTice;  Bisl>ee,  Cochise  Co,,  Ahje.  13 
about  30  men.  Organized  1003,  under  laws  of  Arissona,  wilh  capitnJ 
4(X).fHM>,  shares  $10  par;  $5  paid  in.  .\nnual  meeting,  second  Tue^ 
NovemlxT.  F.  S,  CfiHton.  presidi-nt;  Fmnk  A.  KohOmas,  vice-prt 
Wm.  R.  Oates,  secretary;  J.  Wesley  Downing,  treasurer;  pneceding  C 
Fn?d  Smith,  Hichard  Edwards,  Michael  J.  Cunninghara,  John  Paoi 
F.  W.  XichoLs,  directors;  Scott  Turner,  superintendent;  Geo,  0,1 
vderk;  ErfL  Bower  fort^man.  Lands,  14  claims,  area  270  acres,  held 
bond  and  lease,  at  price  of  $1.>0,000:  S25.000  paid  Feb.  17,  1903;  instd 
of  112.500  each  due  Feb.  17  and  Aug.  17,  1904,  with  final  pa3-ment  of  $1 
due  Feb,  17,  100.5,  Property  w*as  formerly  under  option  to  I  he 
Que<'n,  but  was  given  up  by  that  company.  Lands  an*  T\*ell  tocated 
next  southeast  of  the  Lake  Superior  ik  Pittsburg,  and  are  among  th 
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sTamsand  in:-'.  -.-ncrKfut  w<t^*  zy.'t*^  ;c  p^rifcri*  ^-•'■•f  &  ^••I~  ::k-  -  _-_  .t:*'"*-'  ?»* 
WMcut  by  rrjT  fiAf*  at  k  -i^i  :c  IS/.  S'Csfcf"  rxfc*  5  rrd-iLT-zj-iz'*  "»•*-* 
limbered,  and  ""-ab"  sian^yi  ii.  liit  i^«±^  c«  li»I3.  :^a»±_=4  &  ier.-i  ■<:  -•'•ir.- 
Wai  the  oios^  •!  -.br  v^ar.  :^cj±:x  b»*  AT*n«H£  z^atI-  1  •'■  p^^r  lurc"^ 
wiiiA  is  pfcXL.Ark-i>--'.y  p:<»i  '■"crk.  W^'er  -■»*  srrjri  x'  i  ^er--::  :•:  <>:  lar 
the  formation  &i  :bt  sx-ttcc:  iff*x:<cjzx,":bc2»  i^i^^ix  ^ji-'.-^'j:-!.*  fi-  :-r=x  "b? 
jHtixiniitT  of  a  food  or?  bodj.  '.^mizx  ":•:■  ^bt  ±^-  :c  -j>^  ^ctc-t  ::mA-j:c 
the  ore  bodies  that  pr-^^AblT  *xis  c-c^  t"^  pcroerrj  r-kj  ':•»  :  :.:::i;  i-  s,  D»cr't 
I  ofneirij  1.5r»/.  Equfpoet:  i«  at.  >3l11*'  b:'2a::-  iir:  s>;_  r  ':»:L'--r^  ti?!  i. 
WriH  Sullivan  air  cocpresar-r.  t.'jjkrbrirr  aa»i  =-fcSAr»=*?c-  :■:  -b*  :--;:»-rfc- 
\      tioD  is  good,  and  pK^peir.y  b  <:•»  <:*f  CTva:  prc<cJBi^. 

CALUMET  4  DULUTHDEVELOPMEn  Ca  AMIZOJUL 

Office:  care  of  W.  Frazis  JaL^ae?.  »c?r:arv.  HazT-ri  X.'::_  ?  ? 
Qffnoweih.  pnsid«-m;  C.  H.  Mos  :r»Fi?»r.  Carraljar^rc.  V**  •> 
AuM|10par;i:^iKdS3).Oi>>.  Laadsar*in  :bff  v>rt=^:T  ::  SrO:-::!.-- .-rr-r« 
tdjobing  the  propeny  of  iht-  HouchU'!!  I>&veji>pcj»c:  C-i^  :  zlJ>*  s:  ."::  :•: 
K«bee,  Cochise  couniy,  AriM'tJi.  Conipaz;v  »  aw^rrizx  r?ri-**  ::  i*-*^:^ 
BKOt  secured  at  adjacent  propenies  before  z^cm-izx  v-:  rk. 
CAUniET  4  HECLA  MmiHG  Ca  1CCHIGA5. 

Office:  12  Ashburton  Place,  Boston.  Maa^.  )li:>t  v^y» :  Ci:-::^.^-.  Hc-:xi- 
*onCo.,  Mich.  la  one  of  the  largest  copper  prod-xers  c-i  ".b*  w- rl :.  a::!  *ci- 
ployi  about  5,000  men.  dvaniied  1S71.  und*r  iawi*  of  Mi:rixi-.  a*  i  ws- 
wBdation  of  the  H»^la.  Talumet.  Poniard  and  Sx--:  rr^irr  -r.rii -.-:-»  iad 
^incorporated,  19«X),  for  3fi  year?.  Capi:alira-::-  $^  *•#.■•  -.  I  X/X*"' 
»^,  par  $25:  $12  paid  in.  Has  paid  di-wid^n-i-  '•■:  $<>.<•  .;■'■"•  ••:  :!:.*?  of 
l«03,  or  $838.50  per  share.  Has  3,310  sharebcld^rs  c:  r^r.ri  Fl=.-3:  year 
*nd8  April  30;  annual  meeting  is  in  Aucu5t.  A!*'xar.i':r  AraAriz.  z T^-r.i-:Z.'. . 
T.L.  Livermore,  vice-president :  Geo.  A.  Flatip.  secreTar.-  a- d  •  ^  i-  ^-^r .  .\>x- 
■*ltt  Agassiz,  Francisi  L.  Higginson,  Francis  W.  Hir.r.rT.-::.  •>!::.'-.-  A. 
Sbaw,  Jr.,  and  Jas.  N.  Wright,  directors ;  James  MacNaus:. •  '■■r. .  r  - •=  r. '.*•:.  -:--r . 
John  Duncan,  assist  ant  superintendent ;  W  ill  A .  C :. :  1  i* .  -=-  -  l  :  v.-- :  •■  a  r.  * 
superintendent ;  W.  M.  Gibdon,  third  a^«:ant  superin-*^r.i'  :.*  J.  H  L a* hr  p. 
^derk;Fred  S.  Eaton. cashier;E.  S.  Grier^n.  ch>:  -  :.z:r.rrr :  t  I».  L-.  iv:-. 
'^'Wulting  mechanii'al  enginf^-r;  Jad.  Milligan.  chief  mninz  '-jr"i:;.  V''.  H. 
^»ke,  mill  superintendent :  Jas.  B.  Cooper,  smelr^r  i^iperlr^^rd-  :.*  r  Lakv 
*^den;  Morris  B.  Patch,  smelter  superintendf-n:  at  Buffalo:  S^ni-cr  Cr.^*. 
^  Smith,  chief  mill  and  smelter  clerk  at  Lake  Linden:  G«o.  M.  Kendill.  chi'f 
«teric  at  Buffalo. 

Official  returns  to  the  State  of  Michigan,  as  of  date  Jan.  1 .  1903.  dUcioa^ 
^following  figures: 

Amount  cash  paid  in  on  capital  stock ..SI  ,200,000 .  ^) 

Entire  amount  invested  in  real  estate 17,038,138.43 

Amount  of  personal  estate .'»,684.237  OS 

Amount  of  unsecured  or  floating  debt   ....  7  \:i/.VJ\ .  1 0 

Amount  due  corporation J.102.ft50  59 

Production  of  copper,  1902 S7.094,319  lb«. 
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^iineral  lands  are  about  2,750  acres,  in  a  compart  tract  in  Sections  H,  13, 
14,  15,  22,  23  and  24,  Town  56  North,  Range  33  West,  Houghton   criunt)/ 
Michigan,  also  considerable  tracts  west  of  the  Tamarack  mine,  carr\-mg 
underlay  of  the  Calumet  conglomerate  at  such  stupendous  depth  that  it^  op 
ing  would  require  a  vertical  shaft  of  about  two  miles  in  depth.     Snch  a  sha 
with  necessary  equipment,  would  probably  cost  no  less  than  eight  to 
millions  of  dollars  and  the  he^i  at  such  great  depth  would  prohibit  miniu 
unless  artificial  refrigeration  were  provided*  while  the  lode  miirht  not  be  fou 
worth  mining-     In  addition  to  its  mineral  lands  the  Calumet  it  Hecia  o^ 
vast  tracts  of  standing  timber,  in  various  portions  of  tl^  upper  peninsula  i 
Michigan  and  northern  Wisconsin, 

The  Calumet  and  Hecla  mine  proper  n  opened  on  the  Calumet  conglomer- 
atCp  which  to  the  north  and  south  liaa  proven  unpmfi table  wherever  mine 
though  the  underlay  of  the  lode,  opened  by  vertical  shails  at  the  Tamar 
mine,  has  given  good  returns.     The  average  strike  of  the  conglomerate 
N*  39**  E.,  with  an  average  dip  to  the  west  of  north  of  37'  30'  with  the  horixod 
The  lode  has  a  minimum  width  of  8'  and  a  maximtim  of  40',  with  an  averag? 
of  about  12'  to  14',  giving  about  2.400  cubic  fathonm  of  stoping  ground^  equal 
to  about  43,200  tons  of  stamp-rock ,  per  acre  of  area.   The  Osceola  anjygdalowM 
outcropping  730'  east  of  the  Calumet  conglomerate,  has  a  parallel  strike  anil 
an  average  dip  of  about  40^.     The  Kearsarge  amygdaloid,  which  is  very  rich 
to  the  northward,  also  underlies  the  Calumet  k  Hecla  lands,  outcropping  some 
distance  east  of  the  Osceola  lode.     The  amygdaloid  walls  of  the  conglomerate 
carry  considerable  copper,  especiallj*  the  foot  wall  bed,  and  much  of  the 
hering  trap  rock  fonnerly  rejected  is  now  milled,  caumng  less  rock   to  be  dl 
carded  at  the  rockhouses. 

The  conglomerate  mine^  or  C^alumet  A  Hecla  proper,  is  de^'eloped  on  the 
Calumet  conglomerate  by  incline  shafts  in  the  Calumet,  Hecla  and  South 
Hecla  branches,  and  by  the  Red  Jacket  vertical  shaft,  the  conglomerate  being 
opened  for  a  distance  of  nearly  two  miles  along  its  outcrop.  An  entirely  new 
mine  was  opened  1897-19<!K),  on  the  Osceola  amygdaloid  lode,  parallelling  t 
conglomerate,  and  anotlier  new  mine  was  started  on  the  Kearsarge  aniygdaloi 
late  in  1&03.  The  Osceola  bed  is  opened  by  five  shafts,  Nos.  13  to  17,  n>ni 
bered  from  south  to  north  and  approximately  2,300'  apart,  developing  about 
two  miles  on  this  lode.  The  shafts  of  the  Osceola  attiygdaloid  mine  art' 
of  large  sixe,  well  tuubered  and  equipped  with  pr»werful  hoists,  and  the  nci 
mine  has  about  20  tnilea  of  undergriMjiid  openings,  the  most  extensive  ev 
made  in  any  new  property  in  the  Lake  Superior  district.  Work  was  si 
pended  early  in  1901,  ostensibly  to  await  the  coiupletion  of  an  addition  to  the 
Hecla  mill,  but  it  is  reasonably  certain  that  these  shafts  will  nut  be  worked  for 
several  years  to  come. 

The  incline  shafts  on  the  conglomerate  are  worked  as  two  separate  minea^ 
known  as  the  Hecla  and  Calumet  branches,  the  South  Hecla  l>eing  a  southerly 
continufitir>nof  the  Hecla  branch.  The  shafts  on  the  on  I  crops  area^  folio 
from  north  Lo  souih:  6  and  5  Calumet,  two  romi>art menls  each;  4,  one  cc 
partment,  with  a  vertical  depth  of  4,748'  and  an  actual  depth  of  ^,100'  at 
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Smr^Sakki,  am  ikt  < 
iuift  vcrtifml,  sunk  t4>  i 
interociit  the  andefllayt  s: 

Tb-  Red  Jmekti  T^ertkal  fliMift  hm  sUffUd  m  ISSfi  ukd  ntt  tlv  lode  al « * 
M>(»f2^28r.  ll»bott<iaiedatAil9k«l4,»r.  WlimiMl 
tb  red  lefltpentare  in  ilie  mamp  m  S7j0OP  Falnnlicil  (21* 
Alter  Kmatetkm  vas  flBcwvd  vitli  Nn.  4  OJ— <  iW 
«!iind  ta  belvvpii  70^  and  W  Falnwilwit,  iiliMit  ilr  ton  the  power  dnlli 
iilioakitn|;tEicxioliiifftbeniiiie.  The  Red  Jacfcet  aliaft  was  daagpied  to  opo  m 
mine  uneonneeted  wtth  the  okler  irorkin^  in  oeder  to  giTv  twsem.  atopaa 
>a  case  of  a  miae  fire,  bcil  the  heal  and  dai^gu  mm  aa  gireat  that  *^«iitifftlMi 
«■»  nude  with  the  older  flhafifi.  The  aoiigloneisia  lode  at  thk  poial  and 
(i^ptb  k  not  up  to  lis  lamttl  valtje^  betiig  wide  hoi  coiMiderably  beiow  the 
Clfcimrt  Jk  HecU  avera^  values  in  CApper, 

The  Oilum«»t  &  Hechi  owns  200  acres,  known  as  the  "  five  forties,  '*  between 
tbiTuitanick  and  the  Tamaraek  Junior  tninesL  This  carries  the  onderiajr  of 
tb  Qcmgtocnenite  at  f^real  depth,  and  to  obWate  sinking  a  deep  and  oostlj 
^mical  shaft  xliis  tract  b*  b»*mg  opened  by  a  blind  shaft,  which  starts  1,50(/ 
CM  of  ihe  Red  JiiHcet  verttral,  and  near  the  bottom  of  No.  4^  whieh  abuts  on 
ibTimsrtrk  boundary  line  at  a  depth  of  8,100'.  No.  4  has  opened  some  of 
l^besl  ground  of  the  entire  mine,  the  lode  having  an  extreme  width  of  nearly 
^K  points,  and  being  notably  rich  from  the  S.GOO'  to  the  4,500^  leveL  The 
^  ahaft  is  being  sunk  25'  under  the  footwaU,  at  the  same  angle  as  the  dip 
<*'lheooiig!omerate,  thus  assuring  solidity  of  walls  without  neceasitattng  long 
^  expensive  crosscuts  to  the  lode  on  each  level.  Beginning  at  a  depth  of 
^<W  to  open  a  new  mine  imder  an  old  oqc  is  certainly  a  novelty  in  mining 
("•ctioe.  As  a  rule  the  richer  portions  of  the  conglomerate  are  in  the  central 
Wof  the  Calumet  &  Hecla  tract,  the  most  notable  exception  being  in  No 
<Oilumet  shaft.  Nos.  10 and  12,  thesouthermost  shafts  of  the  South  Heda, 
•i^beiiig  gutted,  pillars  being  robbed  from  the?  bottom  upward.  Hecla  shafts 
*»7tod  8  show  ver>'  good  ground.  No.  7  is  6, IOC  and  No.  8  is  &,30(y  in  depth 
'^^ the  north  of  No.  5  Cahim*^!  there  is  a  considerable  stretch  of  lean  ground  up 
^  Ihe  tiort  h  bounda^^^ 

Pillars  7-5'  wide  are  left  on  either  side  of  ever>*  shaft,  and  when  the  present 
""■"^glomerate  workings  are  exhausted  down  to  the  Taniartick  line,  the  pillar^ 
*'"  five  a  product  r*qua)  to  uhout  IH%  of  all  the  rock  previously  mined. 
•Quinine  b  opened  for  about  S  years  in  advance  of  inuncdiate  re<|uircment«^ 
P^bly  too  far  ahead  for  such  noft  ground,  and  has  aliout  2fK}  miles  of  shafts 
^t%  wtnses  and  crosscuts.  The  quanlity  of  timber  used  in  the  mine  is 
***«"t  30«000.000'  annually.  Electric  pumps  are  in  use  at  several  of  thfi 
'Wt8  and  are  said  to  be  gi\'ing  satisfaction. 

Work  on  exploratory  development  of  the  Kearsarge  lode  was  begun  in 
^^OBt,  1903,  hy  a  temporary'  vertical  shaft,  from  whence  a  crosscut  located 
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the  lode,  which  prorais<?s  well.     An  mcUne  shaft  will  be  holed  through  to 
face  when  the  perinaiieiit  aiigk-  of  tht*  lode  Is  ilet^nniiied  by  sinking  to  suffii 
depih  thereupon.     The  wlmft  U  about  ti  qyarter-milc  south  of  the  Centeoi 
line,  and  m-ar  the  cluMe  of  1903  a  second  shaft  was  starte^i,  1^5Dt)'  southwi 
Should  the  Kearsargi"  lode  pnu^e  rich  under  the  (^altttnet  h  Hecla's  ent 
tract »  it  wo  aid  make  a  niiiie  inferior  only  to  (he  Call  ni  jet  it  Hecla  proper 
Uopper  Ilange  Consolidaled  Minong  all  Lake  Superior  t  opp^r  projw^rtii's. 
Kearsarge  lode  i«  rich  for  rnari^'  nulen  to  I  he  northwjird,  but  is  apparent!; 
worthless  ft  few  inilos  southward,  hence  its  real  vaiiie  ut  ( \m  point  ca^n  be  dem- 
onstrated only  by  actual  development  upon  a  ct>nt<iderahle  f?eale. 

The  Calumet  &  Hecla  has  suffered  se\'erely  from  imdergroiind  fires, 
amygdaloidal  trap  rock  carrying  native  metal  cjinnot  bum,  like  the 
ore  mines  rich  in  sulphur,  sueh  as  the  Anaconda,  United  VenJe,  Mountain  aiu 
others,  but  the  old  timbering  eventimll\^  hi  comes  nearly  a.s  inflammahle  ms 
much  tinder.  All  mine  timber  is  partially  fireproofed  with  a  chloride  of  tim 
solution  before  going  underground,  and  the  shafts  are  regularly  sprinkle 
The  really  serious  mine  fires  have  been  live  in  nuniber,  occurring  in  l^iS4, 
July  and  November  imi,  and  on  Nov.  30,  1SS8,  and  May  27,  19fMl.  All  poff* 
Bible  precautions  are  taken  agaiiwt  nune  (ires,  theae  including  water-pipes  and 
hydrants,  fin?-hose^  chemical  eiigine.s,  an  '^lectric  system  and  IS  telephones  at 
various  pump  stations  from  the  8th  to  the  51st  levels  inclasiv^,  in  five  difTerent 
ahafta,  80  distributed  as  to  be  most  readily  accessible  from  all  parts  of  the 
mines.  From  the  first  four  fires  the  Calumet  tt  Hecla  sufTered  aggregate 
losses  of  several  millions  of  dollars,  while  a  number  of  lives  were  lost  and  thrc« 
valuable  shafts  were  so  badly  drawn  that  they  were  abandoned.  The  fifth 
and  latest  firf*,  in  May  19(K1,  si^vercly  tested  I  lie  mine's  system  of  fire  prevent ioo 
and  extingruishraenf,  but  the  result  was  favorahle.  The  fire  broke  out  oo 
Sunday  evening,  when  the  mine  was  deserted  by  all  but  a  fi'w  employes,  aad 
had  gained  greal  headway  before  it  was  discovered  and  the  burning  portion  of 
the  mine  shut  off  by  closing  the  fire  doors.  The  mine  was  sealed  at  surfftc«i 
by  covering  the  mouths  of  the  shafts  with  heavy  timbers  and  tamping  dirt 
tightly  into  the  crevices  between,  Wlierever  gas  escaped  t hrough  holea  in  the 
earth,  dirt  was  tamped  in  and  macie  stili<l  with  w^ater.  The  firw  was  extin- 
guiahed  in  three  weeks  and  the  South  Hecla  portion  of  (he  mine  continued 
working  without  interruption.  The  five  serious  fins  and  sundry  smaller 
blazes  nipped  iu  their  inception  have  all  been  of  mysterious  origin,  and  there 
are  grounds  for  susf>ecting  inc^mdiarism.  Great  precaulions  are  taken  to  pre- 
vent unauthorized  persons  entering  the  mine,  and  pi*rmission  to  go  imde 
ground  is  given  only  by  the  president,  in  writing,  each  pa.'<s  being  for  one  tri] 
only» 

The  surface  equipraeut  of  Calumet  k  1  lee  la  is  the  most  complete  owned 
by  any  mine.  With  rare  exeeptifui^  everytlnng  is  dviplicated,  to  prevent 
possible  delays  or  suspension  through  fire  or  accident.  The  carpenter  shops 
are  of  great  size  and  fitted  with  every  modern  wood- working  appliance.  The 
smithies  are  larger  than  may  be  found  elsew^here  ovitside  of  the  works  of  a  few 
of  the  very  largest  maehioery  manufacturers,  and  are  supplied  with  st^Am« 
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h&mroem,  foriges,  Mowero,  emery- wheels,  grinds tonfei,  etc.  The  Calumet  smiih 
stiopgliarpens  upwards  of  fifty  tons  of  iitccldrilb  daily,  requiring  the  servioe^ 
of  aatmll  regtmeiii  of  drill  boys  for  transport  between  the  shops  and  mines, 
wliile  forging  and  general  blacks  mi  thing  are  done  at  the  Hecla  shops,  to  which 
^^tOAe  Addition  of  5t>xl  52'  wa^  l»uilt  in  1903,  L  pwardii  of  one  hundred  black- 
wnitbs  are  employed  in  the  various  shops.  The  jnaclniM^  whop  ia  225x250' 
iDdwvery  complete  in  equipm^^nt,  turning  out  an  immense  variety  and 
f)«iaiitity  of  work.  The  company  has  no  foundry,  but  \\\rvv  large  and  modem 
lwmdrie»  operated  by  private  eiiterpris*e  are  loi'ated  n*'aHi>'.  The  company 
hiw liven*  large  briek  warchouwe  for  general  supplies,  and  upeeial  warehouscsi 
^Tsted  and  iron,  paints,  etc.,  all  having  direct  connection  with  the  HceU  & 
Torch  Lake  Railroad,  a  private  line  operated  by  the  company  tlial  counccU 
ll^mine,  mill  and  smelter  by  mnue  20  miles  of  main  tnick,  .spurs  and  sidings 
tkkitrciiuU  ever}'  shaft,  shop,  wart'lnjuse  and  mUl.  The  rmid  has  big  locom«»- 
timund  a  large  equipment  of  rolling  sttjok,  though  its  cars  are  of  simall 
f*pwity. 

The  *haft-rocklK>us«»i*  at  the  incline  shafts  are  of  uniform  pattern.  At 
eifhthp  roi*k  b  hoisteil  1o  I  he  top  of  the  shaft  hon.se,  passing:  thence  over  grijj- 
ri»«  thut  allow  the  finer  rock  to  fail  tlirough,  the  larger  masses  being  reduced 
^'1%%'  crushers  of  the  jaw  type,  and  going  to  18x24*  crushers  on  the  floor 
^w  The  crushed  rock  falls  by  gravity  into  storage  bin»,  whent*e  it  ia 
vusipM)  into  hopper-cars  tliat  take  it  to  the  mil  In,  railroad  tracks;  running 
ttKi^nMiath  each  rock  house.  Experiments  made  in  1903  will  propably  lead 
*oi  radical  change  in  the  entire  plan  of  crushing.  New  Farrt.'l  crnshors  with 
*»ile angle  otieningsand  4*  ap<.Tt  ures  at  tlie  bottom  reduce  the  rock  in  a  single 
<^hiMg,  and.  contrar>'  lu  all  engineering  theory,  have  proven  themi^'lvea  dur- 
"bfe, economical  and  highly  efficient.     Thev  will  probably  be  put  in  use  at  all 

"Hw!  hoisting  engines  of  this  mine  art*  among  the  most  powerful  in  tlie 
*wld,  ranging  fri>m  1,00<J  to  8.(HHJ  h.  p.  each.  Minern  are  taken  in  and  out  of 
wJindine  sliaftt^  by  man-cars,  these  being  long  trucks  havuig  tiei^  of  circus 
•'^ti,  fttvd  replacing  the  regular  t?kipt*  when  needed,  beint^  quickly  shifted  on 
■^'olf  (he  akip*tnwkj5  by  powerful  eranci:)*  Thii*  mctluid  has  proven  the 
*'Nt,  rheapcjit  and  qutekcst  yet  devised  for  moving  men  in  and  out  of  deep 
JDdiiie  shafts*. 

U  Xo,  4  Calumet  shaft  there  is  a  group  of  the  mo8i  poweiiul  machinery 
"w  built.  The  brick  engine  house,  62x140',  contains  the  Corliss  engine 
■'liipprkir/*  of  4  JfXI  h*  p.,  with  40"  cylindcrH  and  70x72'  stroke;  the  auxiliary 
•*J^gmP5  ♦'Bamgtt*'  and  *' Rockland/'  of  2,000  and  600  h*  p.  respectively;  two 
"^  ftir  t^m pressors  of  25  and  40  drill  capaeiry,  and  the  engine  "Mackinac," 
* ^iiidniple-t*yUnder  triple-expansion  AmA  giant  of  7^000  h.  p,»  operating  3 
*<^fdberg  air  eomj>resst»r5'  with  a  combined  citpiuMly  of  5W  drills.  In  the  old 
'^viif  compressor  water  wa>*  injected  into  I  be  comprefision  cylinders^  while 
*'»"  Vordbcrg  machin«*s  deliver  (he  cfmiprcsisfd  and  greatly  lipated  air  to  n 
O'iiiKirical  *4te«*l  e«M»Ier  \  2*  in  dinTUPt»*r  and  '\\Y  liigh,  into  which  water  is  sprayed 
[ttt  the  bottom   I  Ills  cooling  the  air  to  80='  Fahrenheit 
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(27"  ContigradoK  Tin?  hmai  luis  four  drums,  each  8'  6*  wide  and  20'  6'1 
diamtHer,  operating  four  diffprent  shafU,  two  of  these  driiius  carrying  mo 
than  otie  and  u  half  tnik»8  of  steel  cable  each.  Power  is  supplied  by  batlerid 
of  boiler:*  in  two  boiler-houses  adjoining,  these  having  a  brick  chimney  23 
high,  with  inside  diaraeler  of  12' 6''.  Loeomotivcii  haul  the  coal  ia to  tli 
boiler-houses,  where  it  is  fed  into  tlu'  grates  !>y  autonialic  stokers. 

The  Hecla  engine-hoAise  i-s  of  brick,  47x80'  in  size,  fiaoked  by   a  ] 
boiler-house,  and  eojitains  the  eompound  hoisting  engine  **Froutenae** 
2,fM>0  li.  p.  and  two  auxiliary  engines  of  600  and  90<}  h.  p.,  also  a  30-driIl  Rand 
air  comprpsHor  imd  n  pair  of  waler-plvingrr  air  compn^ssors  with  a  combin 
<'apac"ity  of  144  drilJj?— the  largest  machines  of  this  type  ever   constnjcte 
South  of  the  Heela  plant  is  the  engine  house  known  locally  as  the  "G.  HJ 
S./'  from  the  initials  of  its  three  former  engines,  the  "Gratiot/*  **HoughtfioT 
and  'SSeneea,"  of  2,000  h,  p.  each.     The  "Gratiot*'  was  remodeled  and  reniov-e 
143  the  stamp  mills  in  1002,  and  allt'nitions  made  on  the  "Houghton" 
"Heneca"  enable  them  hi  do  the  work  formerly  rtquiring  three  engino.s,    Th 
Uecla  boiler-house  has  5  large  boilers  and  a  200'  amokestack  of  9'  t»*  in  ten 
diameter. 

The  engine  houw  operating  Heela  shafts  7  and  8  contains  the  engine! 
"Hancock"  and  "Pewabie,"  eacli  of  2,000  h.  p.,  which  operate  25'  drum? 
spur  gearing,  and  a  5,000-h,  p,  I^eavjtt  engine  for  man-cjurs.     A  50x12 
boiler-house  has  10  boilers  and  a  2.7O'  smokei?tack  of  12'  iV  internal  diamet 
Electric  pumps  were  installed  In  No.  7  Hecla  in  1902.     Sinjilar  pnmp«;  half 
been  in  use  in  the  Calumet  branch  for  some  years  and  are  siiid  to  !>«•  givii 
efficient  service.     The  engine  house  serving  shafts  0  and  H)  South  Hecla  coo 
tains  the  engines  *TJetroit"  and  "Onola,"  of  1,000  h.  p,  each,  and  the  engii^ 
house  at  sbafte  11  and  12  has  hoists  of  similar  capai^ity. 

The  Red  Jacket  shaft  has  a  quadruple  hoist  of  H.OOO  h,  p.  in  a  70x22 
brownstone  budding  In  an  adjoining  brown.stone  building  of  70x150' 
ten  1,000-h.  p.  boilers.  At  the  rear  of  the  engine  housfs  b  a  32x412'  brown- 
^tone  anneXf  floored  wit  h  cement  and  roofed  with  slate  in  which  is  carried  the 
flt^t-gear.  In  raising  ten-ton  loads  perpendicularly  from  a  depth  of  one  mile 
the  weight  of  the  cage  and  st^sel  cable  nearly  erjuals  that  of  the  cargo  of  rock, 
Init  with  the  aid  of  counterhalanee  t  he  engines  can  hoist  ten-*on  loads  at  a  speed 
tif  40  miles  per  hour,  the  regular  hoisiing  time  being  about  90  seconds  for  the 
verticfd  distance  of  nearly  a  mile,  this  inclnding  time  taken  for  starting  and 
stropping,  an  achievement  no  locomotive  eoufd  duplicate  on  a  horizontal  plane. 
The  engine  operates  on  the  well-known  Whiting  system,  devised  by  S.  H, 
Whiting,  formerly  general  manager  of  the  company.  To  overcome  the  dan- 
gerous strain  caused  by  unequal  wearing,  Walker  differential  rings  were  placed 
on  the  sheaves  in  1903,  with  excellent  r^ults.  The  steel  combination  sbaft- 
mrk house,  100'  square  and  IW  high,  is  fitted  with  breakers  capable  of 
•Tushing  1 ,000  to  2,000  tons  of  rock  daily.  The  boiler-house  smokestack  L* 
2i0'  hich,  with  12'  6''  inside  diameter  The  hoisting  capacity  of  the  vertical 
nhjift  Wiis  always  disapiKiinting,  until  greally  increased  in  1003  by  replacing 
the  old  cages  with  7-lou  self-diimpuig  Kiniberly  skips,  swtuig  tmder  llie  cafes. 


-Vine-ton  pockets  hax^  beea  bzZz  jzJfeJC'.-^ai  :*:r  jtm 
dump  automatioAlly  on  <arfAf«.  Tb?  «& v-ji^  =.  *^=a^  ^smi  jhbrr  i»  v^p-  c*^.' 
Muithe  duknges  luuzKd  Lave  zkunr  dc<X"j*o  :•*■  pfT>rar:m*  racifcr.-j  :c  -±i? 
^t.  In  addition  to  the  'JsujlI  p-a3ipi«  i::^  fi«ti  jA.nL<e:  za^  X  'iX-AJcc  <r'»^ 
bailere.  The  sJiaft  is  to  have  a  ver:i«=ii  dipuex  fl:ci»:»i=ii  Ris£*r  i:r-ri:cr- 
piwor  of  Allis-Chalrnffcis  make,  drivrn  by  a  -.  *rrj?al  ^-.c^-^zii  jcrijprjfszjg 
Kngoigine.  Each  section  wJJ  civaipp?*  I4-;:Mi  riioc  :-»•:  :c  pcr»  air  per 
nunnte  to  a  preseiire  of  7i)  Ib«.  per  s-^iar?  iiK'i,  ct-ji*  -rapfcTrrr  v-  f:r^Jsi 
poiw  for  275  drilU  each,  or  55*)  dhl>  f-x*  :b*  d-zs^eT  — a*^-!!*.  T^jf  «c- 
piwor  will  cost  iavi.C»>».  wirh  f*Minda;irxi. 

.\moDg  mi5ceUanr«'>'is  surface  improv.»3K!i:«  2>  a  74x74'  «:<:ot  bcLjiLz^ 
boubg  the  electric  plant  that  famtfhes  li^;  «i  f?^r£a«e  aad  p«:^«*?  ':c  cerari 
of  the  pumps  iinder|EiouiML 

Then  is  a  timber  miO  that  moftiaes  azvi  teoco*  the  '&Hi-p<^ri!«,  leci  a=d 
i^of  the  square  sets  used  undeffcroaiML  a  lan^  p^int  *t£fp.  cO^z-iscs,  zatz*^ 
^^  a&d  a  private  telephone  exchange  virh  l'»  b^smass^'is  2«  "  a^':arr»i. 

Tbe  company  owns  about  1.3l>j  ho-2$^.  ocrupPHi  by  *cLp^-T**  a*  az.  av 
oife  rental  of  5'^  interest  on  actual  c»:t^.  pi'2§  co=^  of  T-v^'i#naace,  and 
Qpwds  of  1,000  dwelling  are  owned  by  empu>ye!K  oq  lazad*  leased  frocn  iz^ 
company  at  low  yearly  rentals.  The  Cal  izcK-t  k  H*<^  ado  r.wzs  a  larre 
fcotd  md  a  fine  stone  clubhouse  for  employ e^.  this  crA'ar^-^.g  batk-«v)o=.s. 
boiiing  alleys,  etc.  .\  free  library  of  more  than  16.<»>  voijizs*-*  con^air.* 
boob  printed  in  a  score  of  languaees.  30  different  ca:>o?iaIiry><t  ^inf  repre- 
•ntedon  the  company's  payroll  There  U  aI«o  a  r»-rr>.'Lr_^r>:r.  ll'-.-rarr  i-d 
clubhouse  at  Lake  Linden,  for  tlie  f-mpV-vrr*  o:  :r>^  ^arr.p  ri-ill.-  ir-d  «rE.'eI''rr«. 
There  are  some  30  church'-^  on  tlie  company's  lai-d*.  oc»"--p.^i  hy  a  dozen  dif- 
ferent denominations,  and  for  all  ilK-se  ch  irchr-<  ^i-.*-^  w^-rr  d'.-rj**d  and  :r. 
nwst  cases  substantial  aid  has  ljf:t;n  given  in  '.\^\t  ^-r^Hrk-r.  iTid  iLJiiiri:^nar.ce. 
wtirely  regardless  of  cn^.  Tliere  are  aL«o  *-izh*  «*:h«>i!-«  or.  'ii^  Cal-inie*  k 
Heda lands,  most  of  which  wem  huili  by  :he  cr.rp*-.ri"y-r-. 

The  company  maintains  a  hospital,  for  empl'-ye*  ?<.Wy.  ?*  illt  in  l^^^S  arid 
*>ted  for  its  complete  sundcal  and  laboratory-  appara'a*.  N'«^riy  a  doz*-n 
physicians  on  the  hospital  »taff  arf  at  tlie  call  of  any  employe  r^^q'^lnrie  ri.— 1- 
Kalorsurpcal  attendance.  In  1 S77  an  aid  fund  wa*  in^ti'-ired  for  employ*:-. 
•t«l  is  managed  by  directors  chosen  by  the  workmen.  Tbii?  f'lnd  pays  dea* !. 
■Dd  disability  benefits,  enormous  sums  having  been  dL«bur*e*l  since  the  fonii^i- 
*WQ  of  the  fund,  ever>' dollar  going  to  the  sick  and  injured,  or  to  families  b— 
"^ved  of  their  bread-winners  by  accident  or  disease,  rfurplus  moneys  accun.- 
**wed  in  this  fund  have  been  invested  in  the  company's  shares,  brought  on  ?  h«: 
<lwi  market,  and  the.se  investments  have  been  highly  profitable.  Disbur^^r- 
n»«»tafrom  this  fund  were  $66,489.70  for  the  year  ending  -\pril  30.  \9ff2.  &i;H 
the  value  of  the  fimd,  at  cost  price  of  stock  held,  which  w  considerably  l"-s 
than  the  market  value,  was  $136,22U.80  at  that  date.  For  the  maintenance-  of 
this  fund  each  employe  paj's  50  cents  monthly  and  the  crjmpany  adds  an  f^uai 
•mount.  This  is  not  called  charity,  but  it  certainly  is  practical  philanthrr^py 
of  a  noble  sort. 
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Tliree  syeterrii*  of  water  works  are  maintained,  two  at  Calumet  and  one  i 
f^e  Lmdeti.     One  of  the  former  furnishes   water   from  dams  for  fire 
tectiou,  and  the  other  pumpA  potalile  water  4  miles  from  Lake  Superior  4 
a  head  of  f^Y,  raising  about  },0OO,(MJO  gallons  daily.     At  the  dam  and  i 
there  are  7  pumps,  with  a  combined  daily  eapaeity  of  upwards  of  45,000,1 
gallonB, 

The  company  maintaiiw  a  fire  department,  modeled  on  metropolit 
Itne-Sj  which  affon^l^  protection  to  the  mine  buildings  and  location,  and 
rej^inda  to  calls  frtitn  t he  town  of  35,000  souls  that  has  grown  up  about  tfa 
greM  mine. 

The  stamp  mills  are  located  at  Lake  Linden,  four  miles  from  the  mine,  ( 
a  tract  of  about  988  acres,  which  has  several  miles  of  frontage  on  Torch  Lak^ 
There  are  two  wooden  mills,  the  "Calumet"  and  "'Heda/'  each  of  which orig 
inally  had  11  Leavitt  steam  stamps,  with  cyFrnders  14x214*  and  24*  strok 
An  addition  to  the  southern  end  of  the  **IIecla"  mill,  completed  in  1903,  i 
165x^)8',  of  steel,  built  by  the  Ameriean  Bridge  Co.     This  has  0  stamps, 
run  by  im  independent  25-h,  p.  elect ric  motor.     The  new  mill  is  thorough 
modem  and  of  great  capat-ity.     Among  the  new  features  are  7  Chilean 
grinding  mills,  in  addition  to  the  old  Averley  grinders,  and  enlarged  finif 
jigs.     The    new   plant  handles  material  with  about  60%  of  the  wash- 
formerly  required,  thus  effecting  an  immense  saving,  inasmuch  as  all  wat 
used  in  the  mills  must  first  lie  pimiped  in  and  thereafler  raised  as  sludge  i 
the  sand-wheels. 

l'p(*n  the  completion  of  the  '^llecla"  addition,  early  in  UH)3,  the  work  of 
rebuilding  the  old  mills  was  begun.  Each  mill  was  divided  into  two  sections 
and  one  section  at  a  time  will  Ik*  rebuilt,  the  new  **Hecta*'  addition  but  little 
more  than  taking  the  place  of  th(*  sections  under  reconstruction.  Each  section 
will  require  fully  a  year  for  rebuilding,  pnd  the  remodeling  will  scarcely  be 
completed  befon^  U>07.  Wlvile  this  work  is  called  rebuilding,  it  is  nothing 
short  of  building  absc^hitely  new  mills  on  the  site  of  the  old,  the  work  being 
done  piecemeal  LiecaiLse  it  cannot  well  be  done  otherwise.  Probably  not  a 
single  tnachine,  plank  or  bolt  in  the  old  mills  will  ever  enter  the  new.  Notable 
features  of  the  new  const  met  ion  are  the  replacing  of  wood  with  steel  and  ce- 
ment throughout,  the  building  of  much  heavier  foundations  and  considerable 
additions  to  the  waish-room  below  the  stamps  and  coarse  jigs.  Work  was 
begun  on  the  southern  half  of  tiic  old  Hecla  mill  and  this  section  was  nearly 
rebuilt  at  the  close  of  19173^.  The  new  section,  built  by  the  Wisconsin  Bridge 
tit  Iron  Co.,  has  a  heavy  steel  frame,  concrete  foundations,  cement  floors,  cor- 
rugated iron  siding  and  a  Carey  roof  of  tarred  burlap.  This  section  will  have 
5  Leavitt  stamps,  Woodbury- Benedict  jigs,  4^1  eck  Evans- Rawlins  slime 
tables,  Chilean  regrinding  nvil^  classifiers  and  Wilfley  concentrators,  the  latter 
tn  be  built  in  the  Calumet  ^  Hecla  shops  by  special  arrangement  with  the 
owners  of  the  patents.  The  nulls  already  have  Hi)  Wiifleys  and  will  build  140 
additional  machines.  The  Paninlf-Krause  pneumatic  stamp  is  being  tested 
for  recnishing  gravel  from  the  Leavitt  heads,  and  gives  much  promise.  Work 
on  reconst  ruction  of  the  north  section  of  the  mill  will  begin  early  in  1904.    Hie 


2tiS 


THE  COPPBH  HANDBOOK. 


lie 

4 


houses,  etc.     The  boUen!  at  the  milJ  plani  consume  about  500,000  gimon«  t»f 
water  daily,  secured  inmi  a  reservoir,  artesian  wells  and  Torch  Lake.     Troufcil^ 
fnini  impure  wafer  ha-s  beeo  solved  by  the  inatallation  of  a  JeweJl  tiltt^tioi 
plant  of  500,t)00  gallons  daily  capacity,  in  which  the  impurities  originalJj 
found  in  the  water  are  precipitated  by  lime. 

The  tailings  at  the  Lake  Linden  mills  are  the  moet  ejctensive  in  the  world 
containing  nearly  30,000,000  touif  of  stamp  sand  carrying  from  about  0-4%| 
in  the  newest  parta  up  to  nearly  or  ciuiie  1%  copper  in  the  older  seciioos* 
The  total  amount  of  copper  in  these  sandjs  is  probably  almost  200,000  tons. 
Experiments  in  reworkinji;  the  sands  by  the  Taylor- Wood  worth  automatic 
slimes  system  were  apparently  unjsuccessfvil,  the  experimental  plant  baxing 
been  demolished. 

The  Calumet  k  Hecla  has  smelting  plant?  at  Lake  Linden  and  Buffalo* 
The  former  works,  opened  in  1887,  now  cov^t  the  major  part  of  a  30-acre 
tract  lying  about  a  mile  wuth  of  the  mills.     There  are  four  furnace  build ings^ 
each  80x130',  a  blister  copper  furnace  building  50x70',  warehouse,  laboratory 
and  assay  office,  machine  shop,  boiler  house  and  three  mineral  houses  with  »> 
combined  stora<^  capacity  of  18,000  tons.     The  mineral  comes  from  tlie 
mills  carrying  nearly  two-thirds  metal  to  one-third  ganpie  fock,  instead  of 
three-fourths  metal,  as  some  years  ago,  the  dressing  of    mineral   to  a  lower 
tenor  in  copper  permitting  the  saving  of  much  fine  copper  formerly  lost  in  tHe 
slimes.     The  <'umaces  uxe  of  the  reverberator^-  type,  except  the  blister  copp^eT* 
cupolas,  and  have  been  rebuilt  and  greatly  enlarged  during  and  since  1J>00- 
The  increased  capacity  has  been   found  highly  economical.     The  new    rc^ 
verbcratories  have  93'stack8  and  are  top-chan§t'd,  the  mineral  being  thorougl^ly 
dried  on  platforms  above  the  furnaces  before  charging.     The  largest  bl^t^t 
furnace  i«  40x06'  at  the  tuyeres*     The  e4istern  reduction  plant,  known  a^  l:tac 
Buffalo  fimelting  Works,  is  located  on  the  Niagara  RiiTr,  at  Black  RcX^^r 
Buffalo,  with  deep  water  in  front  and  direct  rail  connections  in  the  ya.r<i*' 
The  Buffalo  plant  was  established  in  pursutiuce  of  tlie  company's  polic>''     ^ 
dupiicjiting  ♦n'ery  vital  part  of  the  min(%  mill  and  smelter,  and  has  gro'' 
rapidly,  now  covering  a  considcrablt^  area,     Thit?  plant  also  has  a  30— 1 
electrolytic  refinery  for  refining  certain  grades  of  mineral  caJT)*'ing  consid^ 
able  silver  values.     The  Buffalo  plant  employs  about  150  men. 

Sufficient  mineral  is  shipped  during  the  season  of  lake  navigation^  AP*^' 
to  November,  to  keep  the  Buffalo  work.*?  supplied  for  the  entire  year.  'T**^ 
highest  grade  miiirral  goes  east  for  smelting,  thus  saving  freight  chai 
The  company  optTates  u  fleet  of  steel  steamers  and  barges  for 
down  mineral  and  bringing  back  soft  coal,  the  fine  steel  steamer  Geo- 
Flagg,  of  3,300  tons  register,  being  of  this  fleet.  There  is  a  series  of  ve/T'| 
large  coal  sheds  at  Lake  Linden,  one  of  which  has  200,000  t^ns  capacity,  tJ^* 
old  sheds  being  of  wood  and  the  new  of  steel.  There  is  also  a  series  of  doc*-* 
at  the  mills  and  smelts  on  Torch  Lake,  all  with  substantial  wharves  hflviiJ^ 
at  least  21'  of  cleiir  water  alongside,  frequent  dredging  being  required  t*' 
maintain  the  depth  of  clear  water,  owing  to  the  sfamp-sand  filhng  in.  Tb' 
f'alumet  k  Hecla  owns  and  operates  the  ship  canal  connecting  Torch  Lakp 
with  the  government  waterways  on  Portage  Lake.      This  canal  is  21'  dpcp 
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^  Meommodatps  the  Unoest  wjKii  plrni^  iht  great  Ub.  ToOb  nofin^ 
(nm  10  cents  on  soft  coal  to  30  renta  per  con  on  pnelu^  £Lc%iit  ar«  ffcarir-T 
OQ  cargoes  entering  Torrh  Lake  through  thif  eaaaL 

A  sawmill  at  the  head  of  Torch  Lake,  boih  in  l«)l>l.  reccrvesi  io^bj  lafe 
tod  ships  sawed  lumber  and  timber  bjabraofhof  thecQaipaa?''si 
At  the  mouth  of  the  Sheldrake  rirer.  on  White&h  I^}in;.  Chippewa  < 
Miehigui,  the  companv  has  a  null  sawing  about  12ja0O.0tiO  fieec  o€  ] 
TCflilj,  with  10  years  supply  of  stancfing  timber  trftraxary  theteto.  Tbe  i 
pmy  abo  has  a  mill  at  Ashland.  Wigojusin,  and  owm§  eAienaiie  tnKts  o€  pine, 
iiealock  and  hardwood  at  Tarioos  points  along  the  soaxhem  sbove  o€  Lake 
^^Krior,  in  addition  to  which  morh  timber  is  bonght  of  jobbeis. 

Detailed  annual  statement  of  produetiDn  and  diiiifcnd  paiiuenis  w9 
befound  in  the  statistieal  chapter.  The  ^firidends  o€  SS3L350uOOa  paid  bj  tbe 
CUumet  k  Heda  to  the  dose  of  1903;^  are  the  largest  erer  didxiised  by  any 
ounbg  corporation. 

The  following  table  gives  comparathne  financial  statements  for  the  thne 
find  years  ending  April  30, 1903. 1902  and  1901. 

Assets.  1903.  1902.  1901. 

Oahand  copper %  6.11$.4a5         %  3.950.575        %  3,487J&56 

Bills  receivable 509.564  366.658  382i>ll 

iMianc^  fund 606ii59  149.936         

Total %  7.234.879  $  4.467.171  f  3;809367' 

Liabilities. 

I>aftiJ  and  bills  payable 373.6S1  5iJ2,M6  760J999 

Omtracts  for  machinery 301.175  371 .575  640338 

^-^h  for  improvements 300,000 

Total f     677.H56         $      h74.391         $1,701,737 

Balance %  6.557.023         $  3,592.779         $  2.168.130 


A  statement  of  date  June  30.  1903.  filed  with  the  Masnchusetts  com- 
**^J88bner  of  corporations,  discloses  the  following  figures: 
Assets. 

Z^  estate  and  machinery- $  17,977,064 

^^h  and  accounts  receivable 2,192,025 

^^erial  and  stock 4,054,079 

Total $  24,223,169 

Liabilities. 

^Pital  stock $    1,200,000 

Recounts  payable 557,005 

^'u« 22,466,1' 

Total $  24,22a 
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The  preoedmg  figures  show  a  net  surplus  in  quick  nfiseU — c 
mvable,  supplies  and  copper — of  S5,0S9,<>99.  As  a  mailer  of  fact  the  copper 
on  hand  wag  figured  at  le^s  than  actual  %*alue,  in  pursuance  of  the  consen'ative 
policy,  folIowi*<J  for  many  years,  of  estimating  assets;  on  tlie  luwe^st  possible 
baaid,  and  including  all  unaccrued  and  contingent  items  in  the  total  of  liii^ 
bilitiefl. 

For  the  five  years  ended  April  3<},  lft()3.  the  Calumet  «!t  Hecla  paid  div 
dendfl  of  S27;<'>(M),(MK»  from  net  earnings  of  approximately  128,550,000. 

The  statiNtieiil  confu'iion  so  frequrntly  noted  in  figurt^ts  of  Calurnet  it 
Hecla  producHim  is  caused  by  the  uhc  of  four  set?  of  figures  of  produe- 
lion  of  n^fiiied  copfK^r,  lo  say  uothiug  of  two  sets  of  figures  of  output 
of  crude  mincml  (unsmelted  cop  perl,  and  numerous  estimates  of  more  or 
lesB  allfher^t^c^t3^  The  four  sets  of  official  figures  of  annual  production 
for  actual  output  of  refined  copjx^r,  and  also  quantity  of  fine  copper  coi 
tained  in  mineral  produced,  for  the  calendar  year,  and  also  for  the  ci>mpany 
fiscal  year.  Figun^  uj^cd  in  this  puhlicaiion  are  those  of  actual  output"?  in 
refined  cop|3er  b)'  calendar  year*.  For  the  calendar  year  1902  the  mine  made 
mineral  eiiuivalcut  to  Rr,(KM.''il9  lb??,  of  fine  copper,  but  actually  pnxiu 
only  8l/24S.7;i*»  Ihs.  of  melal.  At  the  close  of  1903  tin*  011115  wen?  ^t ampin] 
about  5,7fMJ  short  toiia  f>f  roc*k  daily,  carr^  iiig  average  valuer  of  aboul 
2.5%,  or  50  11»H.  relinetl  topptT  pc^r  ton,  which,  fmm  approximately  1,750, 
tons  of  rock  crushed  y<^nriy.  would  give  a  return  of  ST.oOOjXM)  lbs.  of  refined 
t*opper.  The  actual  production  is  more  apt  to  slightly  m^derrun  than  to  ex- 
ceed this  ligtire,  but  barring  si€»riou8  accidents  the  variation  either  way  will 
Somali  during  l\XM,  but  will  probably  sl>ow  ver\'  small  successive  increi 
in  1905  and  I90(i  What  the  prodvjetion  of  the  company  will  be  after  the 
construction  of  its  mills  is  cH.»mpleted,  Is  conjectural,  depending  upon  sucl 
fac(t»rs  as  whether  the  additional  rock  milk^l  tx^mcs  from  the  Kearsarge 
(isctH)la  lofk^s,  thus  rendering  long-range  forecasts  of  Uttle  value.  All  thalj 
can  be  said  \Wth  safety  is  that  the  Calumet  &  Hecla  will  probably  maiutain 
its  pn'sinU  rate  of  production,  ivith  possibly  a  small  annual  increase,  until 
1907,  in  wluch  year,  if  all  p^va  \i*eU,  the  output  of  refined  copper  may  exceed 
one  himdre<l  nuHioti  pounds  for  the  first  time. 

The  admin i*il  rat ive  ptdicy  of  the  mines^,  mill*  and  smelters  has  been 
^n^tly  modified  since  the  appointment  of  James  MacNaughtou  as  superin- 
temient,  in  July,  1901  He  was  doubtless  chosen  for  the  purpose  of  tnaking 
tin*  chtmges  thus  accomplislkeii,  as  he  had  made  an  enviable  record  as  a  sue- 
tessful  and  economical,  tliough  not  a  parsimonious^  mine  m;anager  Waged 
luive  m*t  been  r*Hluci?d,  men  have  not  been  overworked,  and  none  of  the  com- 
pany's tiutuertiUH  philanthropicfJ  enterprtsKS  have  been  discontitiued  or  eu^ 
iaikH)  in  etticiency,  but  xi^cvt  bus  been  a  gradual  etosiiif  itp  of  the  ranks,  « 
ilopiping  of  nujuorous  pt  tiy  leaks  and  a  keener  amitiny  of  expenditures,  wbi 
Wis  saved  4oii\e  millious  of  dollars  for  shamhokieiSL  The  eost  of  minti 
witllog  and  snielttnf  e«ich  ton  of  rock  treated  was  |a.T7  in  the  company's 
ytmr  1900,  and  but  Sa.57  In  ihs  yoar  cCKling  Apr,  30,  \W^    The  oast  of  refined 
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copper  h&8  been  approxim&tely  as  follows,  for  the  ptust  four  fiscal  years:  1900, 
f  8.^,;  1901,  10,5oc,;  1902,  7.25c.:  1903,  7.00c. 

The  policy  of  ihe  Calumet  &  Heda  is  one  of  absolute  itidependenee.     It 

ot  be  cajoled,  coerced  or  briljed  into  entangling  alliaufi^s  of   any  sort. 

Bipecalalive  gossip  connecting  the  Calumet  ^  Ilecla  witli  puoling    arrange* 

Imenis  wmU*  by  the  Amiilgaraated  Copper  Co.  b  founded  solely  on  lies  and 

Itnfchf  lis.     Furthenuore,   newspaper  ta.lk   and   bucket-shop   ''tips" 

t^hftt  n  J  iinated  Is  to  do  t his,  t  hat  and  ihe  other  thin^  to  the  Calumet  /t 

be  d  lis  regarded  as  entirely  unfoitnded,     Tlie  position  of  the  CaUa- 

cla  is  absolutely  impregnable;  it  has  no  debts  and  its  only  linbilitirs 

««of  a  contingent  or  fiduciary  nature,  and  even  tliej^  could  be  paid  in  full,  in 

<^a8h,0Q  a  day*s  notice.     As  compared  with  .Vmaigamated,  bo  often  quoted  os 

*bout  Vodo  something  harsh   to   the  Cahunet  <fe  Hecla,  tlie  latter  named  cor- 

fwition  has  di\'idends  to  pay  on  t  wo  and  a  half  million  dollars  only,  as  against 

M inflated  slock  issue  of  one  hundrtni  and  fifty-five  millions  by  Amalgamated, 

T'Kt'^himcf  ^  Hecia  is  making  nearly  half  as  much  copper  as  Amalgamated, 

^Adift  making  it  very  much  cheapr-r.     The  price  of  the  metal  c^mnot  be  put 

l<>w enough  for  the  Calumet  &  Hecla  to  lose  on  a  single  pound  of  copper  made» 

^ttt  thi»  is  not  true  of  Amalgamated.     Calumet  &  Hecla  has  no  interest  in  the 

^tock  market,  no  friends  to  protect  or  enemies  to  punish,  no  program  calling 

I Itg  borrowing,  lending  or  financial  juggling.     Furthermore,  it  has  no  newE»- 

_,  '  organ,  neve-r  had  one,  and  never  will  have  one.     There  are  enough 

wiK^l  newspapers  in  the  United  States  t^  guarantee  that  this  noble  old  cor- 

pomtion  with  a  soul,  a  heart  and  a  ci>nscience,  will  never  lack  joumalistic 

'JtMffs,  though  it  is  well  known  that  tlie  company  neither  rewards  flattery, 

'•ottlignifies  cahunny  by  the  slightest  notice. 

CALITMBT,  HECLA  &  SONORA  MIIflNG  CO.  MEXICO. 

OlBce;  Duluth,  Minn.     Said  to  Imve  I.IWMJ  pertenencias  of  mineral  lands 
itiiwioni,  Mexico. 
CALUMET  &  MOIfTAllA  DEVELOPMENT  CO.  MONTANA. 

Fofiner  office:  Calumet,  Mich.     Out  of  business,  except  litigation. 
<^ALOMET  &  PITTSBURG  MINING  CO.  ARIZONA. 

OlEoe:  Calumet,  Mich.  Mine  office:  Bisbee,  Ctochise  Co.,  Ari«.  Organ- 
^  D<'<t'mber,  1903,  under  law^s  of  Minnesota,  with  capitahzation  S2,500,0fM), 
**"!8|10  par;  S5  paid  in  and  %5  payable  Mar.  2t3,  1901 ;  unissued,  $500,000, 
^ccewls  the  Calumet  «fc  Pittsburg  r>evelopinent  Co.,  taking  over  the  assets 
'^  liabilities  of  that  corporation,  shareholrlers  of  which  wen*  given  two  and  a 
•''^"hjires  in  the  new  company  for  one  in  the  old  with  an  opportimity  to 
"^^ribc  for  the  aame  proportion  of  new  sliares  at  par.  Every  Khare  of  the 
''"v stock  was  taken  by  shareholders  of  the  development  company,  so  tlmt  no 
^k  went  to  outsiders,  Chas.  Briggs,  president;  John  S,  D\Tnock,  vicC' 
Pt^f^rT^t:  Gordon  H.  fampbell,  secretary;  Peier  Kuppe,  treasurer;  Saml,  A. 
^^'  r       Company  ha**  same  ofFiceris  and  lnca.1  management 

**^i  ;i,  wnth  mainly  the  same  shareholders,  and  'm  closely 

*ftliftt^^d  with  thai  corporiition.     Lands,  10  patented  claim*!,  area  250  acres, 
'"  t.V  Wrirr^'M  district .  Ivinij  sivntliPiist  nf  flu-  Ctiluincl  &  Arizona  and  the  L/Ow** 
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i  Sr^fisr  <k>qp  m  i:k«:  of  11103^  flui  »  to 

lllglHfUillBlG».^i 

I  ^  Uar  ll'ikn«#  4Mi#Mst^  flvqiitrific  iie»rv 

Ar«r  otuoii  tlif  «kititf  «*  Hi  tint  Ctifi|R!r  I 

44»v«  hwii  TWBUMlilfili  if  MMi  lw(<l  it  fiin  ttrnm  fnr  ftrr 
Utfg  VIM  mmkiK  mo  ttMJoSm^  mme. 

cuvmxt  M  nxAB  MinM  csa. 

ipHv^,  iAsdrnf  limpet  itHTA. 
MM>i»     OrgfmiMM  ll«r,iiOI,  under  k«»«^  Se«! 

itMi^  «#««  7 'if)  iiin*4>  «Lm>  mo  mam  of  od  1 

»,  1st  I'Mitf^  '^iuiiiy,  Ojum,  Hbowkif  oa  ore  bcid^r  j 
ptr^  lyy,^  Um^i  aiatI  l  i>;e,  tfiJ  v«tr  per  t^in,  with  A  tnu«4 
i^pmul  by  tu/MU'i«  of  ¥1^,  '/tHT,  2Hy  iuui  328'.    Hmnm.  i 
f  VilWy  ^  Nz/rltu^litrrj,  i»  «M  mil«»  disUol.     Productioin  cf  ( 
WMi  M^t^Mi*  Q^i/'MI^I  lU,,  Nterunvl  from  tafiUi  nf  lUxiut  100 1 
plAiiB  fituirnHmt^  liKVtUtintifiil  work  vigofrjiuijy. 
CALUMET  4  WESTSRIf  DEVEWPMEIIT  CO. 

Cilfjif^  rMrf  i4  K.  H,  rtirlutri,  prt^mdrrit,  Culuniet,  Ifkh.  JobD  DwiieIL{ 
MtcTrntjiry ;  W  H.  Ari<lr*rn<jn,  (n  anwrrr.  Orgnnixed  1903^  underlawsof  AruaiM*| 
with  m\iHH\lmntm  f(i,i>i»i^r)Oi),  Mluirni  |1  par,  in  lUO.OOOeh&resof  7%pf^erred  j 
niiH'k  atu\  fvfH);i|i<H>  nltnrvn  uf  riirntiHin  Ktuck,  CVimpaDV  is  an  exploratory, 
drviihipu^niit,  ]iniMi(>tiim,  tuiil  kivrnliiH-iil  corfmration,  planned  to  operate] 
in  liny  ntu'liun  of  ^\tv  Unltml  HIh(4*h,  Ciyijiiiu  or  Mexico.  Present  holdinips  tii-| 
v\mU^  thr  (jloUc  /jni"  niinr,  ru  iir  Jnpltri,  Mi(««jun. 
CAMBRIAM  COI^PKH   MINING  Ca,  LTD.  WALES. 

Ollici'^t    \\)'J\,  i^ui'rn  Vniorlii  Hi,,  UnnUm,  K.  i\,  Eng,     Mine  office: 
Cimrwv«*h,   Mnrioni^lhuhim,   Wali'M.     Hi^ott  I>.  Cnipix^r,  secretary.     Capital, 
nnmiiijil,  n^d.iUlO;  HHiini,  A.'l5,ri7,     Property  w  the  Caerwych  tntne, 
CAMBRIAN  MINING  &  MILLING  CO.  CALIFORITIA. 

Mint^  ofliri*:   Plawr\illr.   Kl   [K>r*nlo  Co.,  Ciil.     F,  Thomas,    president; 
liroiiar^l  Tiiomiw,  grneral  tiuitiagrr;  I).  R.  Uobcrt-s,   superintendent.     Mine 
im«  3  p4irall»'l  \v\nn,  MveraginR  i\*  to  8'  wide,  with  gangue  of  taleose  schist  and  ] 
hmi»,  bptwwn  d»nriti>  Htid  wiM-^ieiititu*.  nhowing  cuprite,  malat*hite  and  sulphide  | 
kinm,  wilh  imtiv*^  mpiwr  in  I  hi'  ultrruUttn  aomv,i*i^»?i  ranying  S*  J.  to  lft%  eopp»'r  i 
*^ud  good  gold  \  ului"*      Mnio  \vMi  tou^idorable  uudcrground  development. 
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GAMBRmaE  COPPER  MDinrG  CO.  NORTH  CAROUHA. 

Fontierly  operated  a  mme  near  Jamestowu,  Guilford  Co»,  N.  C,     Let tc-i 
petiim»*d  unclaimed  and  company  probably  dead. 
CAMOS  MIIIIIVG  CO.  IDAHO. 

Had  gf»ld-ropper  claims  near  Doniphan,    Blaino  Co.,  Idaho,  with  A,  J. 
BomUl,  manager,     Letter  to  company  returned  unclaimed. 
CAMOS  HO.   I  IfflMNG  CO.  IDAHO. 

Had  ^old-rf»p[M*r  claims  near  Doniphan,  Blainr  Co.,  Idalxo.     A.J.  Bor- 
rall,  manager.  :ii  Ix^t  arcoiinti*.     Lotfer  to  company  returned  unclaimed. 
CAMP  BIRD  EXTENSION  MINING  CO.  COLORADO. 

Offioe:   Boston  Bldg.,   Denver,  Ck>lo.     Mine  office:  Ouray,  Ouray  Co., 
Colo.     M,    L.   Tlibtlc,   supf^rintcndent,     CIres  cam'  gold,   silver,   lead  nod 
copper.     Has  water  and  electric  power  and  pinploys  ab<:^ut  40  men. 
CAMP  VERA  GROUP.  CALIFORNIA. 

Land.^  arp  in  tlie  Morrow  district  of  San  Bernardino  t*ounty,  Oilifornia. 
Lietter  addressed  to  J,  W.  Rodgers,  owner,  Barstow,  Cal,,  returned  unclaimed. 
CAMPANARIO  MINES,  SPAIN. 

Addnrs.^:  cart*  of  Don  Antonio  Guijarro»  Ortn,  Huclva,  Spain.     Minesp 
At  Vulverdc  del  Caniino,  Huelva.  consist  f»f  a  j»roup  of  six  properties,  area  47 
liectareas,  on  which  iron-copprr  ^ulphidcH  »re  being  developed. 
CIAHPRODEN  COPPER  SYNDICATE,  LTD.  SPAIN. 

Officer:  3,  Lord  St.,  Liverpool,  Eng.  Wm.  E,  Mounsey^  chairman; 
T.  W,  Stanfield,  secretary.  Capital,  nominal,  i'.5,n(KI.  Organized  to  acquire 
roinmg  lands  in  thr  province;  of  Gerona,  Spain. 

CAIADUN  COPPER  CO.  ONTARIO. 

Office:  12  Wadr^  Bldg,,  Cleveland,  Ohio,     Mine  office:  Sudbury t  Algoma, 

^t.   This  is  the  world's  largest  producer  of  nickel,  and  Ls  controlled  by  the 

International  Nickel  Co.,  through  ownership  of   nearly  thr  rnttre  stock  i^ue. 

^^  G,  Leckie,  general  manager.     The  property  was  discovered  in  18S2  and 

<ip«K?d  in  l!H86.     Land*$  are  extensive  and  include  the  Stobie  mine  in  Blczard 

'^',  4  miles  north  of  Sudbury,  the  Evans,  McArthur  1  and  2,  Merkjnald. 

1tpa  lj«?ne  .\  and  B,  and  other  mhies,  in  addition  to  the  older  and  principal 

*^fljing8,  about  l,t>nO'  in  depth,  at  Copper  Chff,     On-  \s  nickt-lifcrous  rhal- 

''^P^Kte  with  p\TThotite  gangue,  occurring  as  irrcpuJiir  lenses  in  biisic  igneous 

^'*'^>^,  mainly  greenstone  and  diorite.     Ore  is  heap-ros*sted  at  the  mine  and 

i  at  the  Sudbury  suK^ltur,  3  miles  dbtaul.     Tlu'  roiL^t -heapj^  contain 

'  t>)  5, 000  toiiH  each,  roasting  requiring  tlirei'  or  four  njonlhs.     The  prod- 

^^^  ^>f  first  fuaion  is  a  matte  of  30*;^  to  35%  tenor  in  combined  nickel  iuid 

'^'PP^,  tbe  second  fusion  giving  an  80%  matte,  which  is  shipped  to  the  Orfonl 

^fki  at  Constable  Hook.  X*  J.,  and  smeJted  with  sulphite  of  soda,  by  which 

"''<*'pRration  of  the  nickel  and  copper  is  effected,  the  resultant  copper  prod- 

^  Ociiig  refined  electrolytjcally.     The  orr  gi"V'es  average  retunis  of  about 

t**''3^r  ropper  and  2,5  nickel,     A  new  j^melter,  now    under   const  rue  fioi>.  is 

"^ined  quite   closely    along  the  lines  of  Hie  Tpnne.^see    Copper  Compony'i 

Wt,   which   has  secured  such  r^markablr  good  roriulis.     The  now  \v(»rk.i 

*iil  ^iiive  two  water-jacket  blaat  furnaces  and  a  conversion  plant.      Vnnual 
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pTOdtiction  is  about  5,OCMJ;0()0  lo  7,000.000  lbs.  of  refined  copper  and  3,500j 

1y  6,000,000  lb.H.  of  nickel. 

CAWABUK  MIMIfG  &  DEVELOPMENT  CO.  MONTAHA. 

Mine  office:  BiLsin.  Jir*flf*ir?M>u  ( V>.,  Mont.     Ltiiids,  10  daimSp  liaving  con- 
siderable developuient,  and  t^liipping  gold,  silver,  lead  aiid  eoppi^r  ores  to« 
timelters.     8aiil  to  be  undpr  bond  and  k'tiM-  to  eastern  parties,  ■ 

CANADIAN  SMELTING  WORKS.  BRITISH  COLUMBIA. 

Oflice  tmd  wurk*?:  Trails  B,  C.  8upi>o«ed  to  be  owned  by  the  Brilinh 
CoUunbia  Sotulieni  Railway  Co.,  whieh  is  operated  by  the  Canadian  Pacific 
Railway.  Tliin  in  the  largest  lead-copjj*^r  redut'tic»n  plant  in  Canada,  wiih 
daily  eapaeily  of  about  300  tons.  Is  operated  by  elnrincal  power  brougl*r 
alwut  30  miles,  fn>ni  the  Kooteiiay  river.  LiJie  current  is  20,000  volts» 
hrepjwd  down  to  550  volts  at  the  smelter,  giving  a  total  of  1,000  h.  p,,  in 
motors  divided  iniu  16  imit;^.  Smelter  treats  custom  ores  excbisiveiy, 
brought  from  all  parts  of  British  Columbia,  but  principally  from  the  Roiggland 
district.  Plant  ineludesa  lOO^lou  Gates  crusher,  3  Vczin  automatic  samplerM, 
Jones  riffle  s^ampler,  and  three  300-ton  copper  funiaces,  with  automatic 
feed.  Ore  and  fluxes  are  handled  in  hopper  ears,  drawn  by  10-h.p.  electric 
locomotives.  The  first  matte  contains  10%  to  12%  copper  cuilyj  which  is 
gramilatcd  and  roasted  in  (wo  O'Harra  furnace.^,  after  which  the  calcined 
matte  iH  briquet  ted  and  rcsmelted,  running  50%  to  55%  in  tenor.  Works 
include  a  very  complete  lead-smelting  phml,  handrmg  silverdead-zinc  ores, 
and  inrluding  an  experimental  electrolytic  lead- re  finery.  Smelted  about 
$?S,5no,0(XJ  worth  of  gold,  silver,  copper  and  lead  ore.-?  in  1903.  Management 
is  energetic,  highly  enterprising  and  of  great  benefit  to  British  Cc»lumbian  m 
nihil ng  interf*8t8.  ■ 

CANADIAN-AMERICAN  MINING  CO.  BRITISH  COLUMBIA.. 

Property  is  on  Gribble  Island,  off  the  coa.st  of  British  Cohmdna.     Itt  said 
to  have  contracted,  late  in  1903,  for  regular  shipments  to  the  Tyee  smeher 
at  Lady^mith. 
CANANEA  CONSOLIDATED  COPPER  CO.,  S.  A.  MEXICO. 

This  company,  incorporated  under  Mexican  lawM,  holds  direct  title  lo 
the   mines  of  the  Greene  Consolidated   Copix?r  C\>..   the   Greene   Companv 
owning  the  stuck  nf  the  Can&nea  Consolidated. 
CANDELA  MINE.  MEIQCO. 

A  property  in  the  stiile  of  Michoaeun,  Mexico,  the  owners  of  which  are 
said  to  be  opening  a  large  body  of  low-grade  f^ulphide  ore  in  a  deliberate 
mauner.  Local  conditions  suppo.ged  to  be  much  the  same  as  at  the  Inguaran. 
CANDELARIA  MINE.  MEXICO. 

Mute  oliiee:  *Miaeala,  Durango,  Mex.     Owned  and  raanaged  by  P.  G. 
1  >i^nmkes,  T.  L,  Dismukes  and  J.  S.  Wilkinsnn,     Ores  cnrrv-  gold,  silver  and 
I'upper,  and  :ire  bismuthiferouB.     Has  steam  j>ower,  Rr\'an   mill    tmd  S-ton 
rhiorination  plniiL 
CANDELARIA  MINING  CO,  MEXICO. 

Office:  El  Paso,  Texas  Mine  office:  Ban  Pedro,  Chihuahua,  Mex.  Brit- 
Ion  W.  Davis,  president;  David  B.  Smith,  auperintcndeni      Operates  the 
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pie90»  San  NicoUw  and  other  mino^,  prnduring  gold,  aih*fr, 
,  the  Utter  in  sithlII  qiiaiilUies  as  a  by-product.  Ore  bodies 
ftTc  *m  slaie,  and  aoirtewhfit  erratic.     Main    4mfl,    900';  timm4,    HW.     Hiiij 

iteamand  electric  power,  concentrator  and  «tiH'lter.     Kmpoya  upwards  nf 

l.OOO  men.     Company  m  a  dividend  payi^r. 

CAIDELAIOA  MINING  &  EXPLORATION  CO.  :£EX1C0, 

Otfi(v:  Colorado  Springs,  Colo.     Mine  office:  Parral,  Chihuahua,  Mex. 

tl.  L.  Browne,  superintendent.     Ores  carry  gold,  silver^  lead  and  copper. 

Main  siliaft,  ISC,  also  a  175'  tunnel,     liaa  steam  power,  5-«tanip  niUl  Hnd 

25-tmi  cyanide  plant.     Property  thought  to  be  valuable^  but  idle  throuub 

bck  of  funds* 

Chmom  COPPER  mine.  Georgia. 

An  old  and  idle  property  in  Fannin  county,  Georgia.     Main  shaft,  about 
W    Ores  occur  as  chalcopyrite  impregnat  ions  in  micaceous  schist. 
CAHYOK  COPPER  CO.  ARIZONA. 

Office  and  mine:  Grand  view,  Cbconino  Co.,  Ariz.  Employs  30  men. 
Wm.  R.  Page,  president;  H.  H.  Smith,  secretary ;  John  H.  Page,  treasurer  and 
^nendtnanager;  John  Curran,  mine  superintendent.  Organized  1902,  under 
law*  of  Amons,  with  capitalization  $t300,tWO,  shares  $10  par;  unissued, 
^504,920.  Land?,  10  claims^  area  200  acrojs,  also  lO-acre  inillsite.  Veins  are 
contacts  b<*tween  limestone  and  por|:)liyry.  giviiip  avemge  assays  of  about 
'^(1  fopper,  from  cuprite,  melaeonife,  nialachitc.  azurite  and  chiilTOpyrite, 
Property  was  discovered  in  1S92,  and  bought  by  present  o\\aiers  in  1W2.  Pro- 
t*UBid  about  270,tXK)  pounds  of  copper  in  1 903,  from  about  4i^0  tons  of  ore 
•Willed,  Property  w  located  in  the  Grand  Canyon  of  Arizona,  and  is  a[j- 
PWtiitly  of  Ofin,siderable   promise, 

CA]fYON  GOLD  &  COPPER  CO.  MONTANA. 

Office:  Helena,  Mont.  Canol  <S:  Martin,  managers;  A.  W.  Martin,  super- 
intendent. Property  is  in  the  vicinity  of  Canyon  Ferr>',  Lewis  &  Clarke 
ttjuiiiy,  Montana,  and  is  a  small  shipper  of  smelting  ore  averaging  about  22% 
^^Pper,  with  fair  gold  values, 

IdfA  CANZA,  PERU. 

Office  and  mine:  care  of  A,  Garland  y  Ca,  owners,  Cnnza,  lea,  Peru. 
An  old  property  and  once  a  considerable  pn>ducer,  Xumerous  cupriferous 
Tdn*  in  igneous  rocks  carrj^  1>odie5  of  ore  that  are  oxides  and  carbonates 
•hove  and  sulphides  below  the  water  level.  Has  *^  principal  veins,  opened  to 
depth  of  TOO'  on  the  Adelaide ;  1,000'  on  the  Consf>lack>r  and  5t>0'  on  the  Tapu- 
flita,  the  latter  having  been  the  largest  produ^-er  in  (he  past. 
CAP  SHEAF  COPPER  &  GOLD  CO.  BRITISH  COLUMBIA. 

Supposed  to  have  ciopper  prospects  on  Texada  Island,  British  Cohunbisi. 
SOCIETE  DELLE  CAPANNE  VECCHTE  E  ITALY. 

POGGIO  BINDO. 
M  i ne  o  tti  ee :  M  a;^*«i  Marit  ima,  Groa«*ei  o ,  1 1  al  y .     Prope rt y  is  su  nd r>'  a ncien  t 
mitie^f  reopened  in  1846,  since  which  time  they  have  been  small  but  steady 
pioducers.     Principal  vein  is  6'  to  50'  wide,  ore  being  mainly  ehalcopyrite, 
hicb  is  sorted  into  two  grades,  the  first  grade  of    11%  average  tenor  being 
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Hu\*'hvi\,    wliiU*    \\\i*.  H4'('ori(l  grudi',  oarryinj?  al>o!it  3%  c()pp<»r  only,  i.s  heap- 

roa«tfcl  ftfui  loachwl. 

CAPE  COPPER  CO.,  LTD.  CAPE  COLONY,  NEWFOUNDLAND  &  NORWAY. 

Offici'H:  9,  Que<*n  St.  Phicc,  Ia)ii(1oii.  K.  (\,  Kiijj:.  Mine  offices:  O'okiep, 
Littler  NHiiuKiualuiul,  Cap*'  (\>loiiy,  and  Tilt  Cove*,  Newfoundland.  Edmund 
A.  Pontifi'X,  cliainnan ;  John  Taylor  ^  Sons,  nmna^^ors;  Coinpagnie  Francaise 
do  Miniw  d'Or  ct  de  TAfrique  de  Sud,  20,  Hue  Taitlwut,  Paris,  French  agents; 
Percy  John  Frank,  secretar>';  J.  L.  Dean,  mine  manager  in  South  Africa, 
('npital,  nominal,  t750,(K)0,  in  €1.50,000  of  6%  cumulative  £2  preference 
HharcH  and  ir>()0,(KK)  in  £2  ordinary  shares;  issued,  £690,000.  Dividend  pay- 
njcnts  in  1001  wcn^  f224,2r)0;  in  1902  there  was  a  net  loss  of  £6.494.  and  in 
1903  a  net  profit  of  £5)5,979.  Annual  accounts  are  made  up  to  April  30  at 
the  Capo,  and  to  Aug.  31  in  Ix)ndon,  and  submitted  in  December.  Separate 
accounts  arc  kept  for  the  Tilt  C\)vc  property  in  Newfoundland,  which  is  held 
on  a  99-ycar  lease  expiring  19S9,  at  an  annual  rental  of  £4,400,  plus  one-half 
of  net  pn)fits.  The  East  mines  of  the  Tilt  Cove  produce  sulphide  ores  aver- 
aging 3^;,  to  3./)^!.  copp<T  with  small  gold  and  silver  values,  while  the  West 
mines  ha  v<»  nuich  smaller  ore  bodies,  averaging  about  1 1  %  copper.  Company 
is  also  int<'n\stc<i  in  sundry  Norwegian  mines  and  is  entitled  to  one-half  of  net 
pn)fits  of  the  Briton  Ferry  Chemical  <fe  Manure  Co.,  Ltd.,  which  takes  the 
sulphurous  gases  given  off  by  the  smelters  of  the  company's  works  at  Briton 
lM»rr>-.  ICngland.  Principal  mines  of  the  company  in  South  Africa  are  the 
()*okiei>,  NabaUvp.  Namip  and  Sjx»ktakel.  The  O'okiep  and  Spektakel  were 
op«»ned  in  IS52,  and  the  former  riMimins  the  principal  producer,  while  the 
Spt^ktakel  has  btvn  nn^i^eneil  nnvntly.  The  Nababeep,  opened  circa  1890, 
prtulnot's  about  7*",  on\  The  Narnip  is  a  comparatively  new  property.  Ore 
is  luatttni  at  the  (>*okiep  smelter  Xo  a  tenor  of  about  48^^  and  shipped  to  Eng- 
k'Uul  via  Port  Nt»lloth.  The  mine  smelter  is  thoroughly  modem  in  €K)uipment, 
b»it  lacks  itMwerto!"^.  The  Namai)ua1and  ore  Inxlies  are  irregtilar  massive 
dt»|Mwit»4  of  iH»pjHT  ai\d  inMi  pyrites,  ass^^ciated  with  basic  igneous  intnisioiis 
in  the  granite  ai\d  gneiss  iv\n\try  r\M*ks.  At  the  Spektakel  ore  occurs  in  both 
the  jjraiuiiv'  an\l  basic  iiurusixo  nvks.  while  at  the  Nababeep  the  ores  are  inti- 
nuHtrlv  tui\t'\l  with  the  tfr^^enstone.  api.x»aring  as  bunches  and  veins  in  the 
richer  |H»rtions  onlv.  i^r\»  ix  niaiuly  chalivpyrite,  with  some  homite  and 
ohaU>HHt\  u\timaiel\  jw^^viat^^l  with  ir\m  pyrites  and  showing  occasional 
vviprui*  and  mohu*\nute.  while  a  little  malachite,  ajurite  and  ehr>-socolla  occur 
tu\w  v-;rt\uv  riiis  i\Mnjvin\  i<  an  old  ."ind  important  produi*er  ai\d  is  man- 
apsi  Willi  »iivat  piudeuw 
CAPK  BRKWN  WPPER  av.  LTD.  HOVA  SCOTIA. 

vVhvv  v;  <!;»to  <!  .  lv»sion.  M.'ise^  Miue  ottice:  Coxh^'^ath.  Cape  Breton 
iV  .  N  S  V  .i;>»al'. Gallon  ^*vHVj^X>.  John  C.  Watson,  president :  Isaac  P. 
i.»r:»4CC.  Av?\  ,o  \  J  lV»rr.  ••xjx:r\r  IVuvry  U  tN*  *4*l  iVvheath  mine  and 
Avijoiivvriiji:  *a:vU.  '0  ::u'vs  vx^*:-,  ^UUiv^.  Ciitv  i^retv^n.  shv^wtng  several  cuprif- 
^* rvHks  \  c ut ^.  V' i  w '  •  \- 1 '  ',  1  \'  t V. V 0 f  '^\^1  v' : V .  AW r:v<t u^  I i>'  widt h.  t ra verses  fr^te 
aVkI  vtvrtte.  v'Arrviv^  *ntv::' ttorv^^iRi  3k:id  Aur.terv^u*  cKalwpyrite  in  a  silitioiK 
(pMH^tue.  orv^  a\ e w^wvjt  aN*ur  t.^'\  w^^fvr 


CAPE  D^OR  COPTEK  DEVBLOnOVT  OX  90TA  aCOTlA. 

Mine  office:  Cape  D'<T»r.  C-rrriSfg&M>d  Cc.   V   ^      '^.zoTt**!^  *:  :•■  irin^r 
*  little  development  work,  b -*  ao  rK.«::jtf  bli  oriiL 
CAPaXITAS  COPPER  CO,  LTD.  AM£S^T3Ul 

Offices:    6.  Prince?  J^:^  Lcodiii-  H  •!_  Eint     Jtiii*  :&^    Tzj^im'.     Tt-jr- 
ikarca.  Ailment ina.     Geo.  G'^z^zreZ-lTri^-  f^JuT-^.L*    Ni-^t.  rf«r:-»-:.  — j??-r=aj- 
niao ;  J.  G.  Tait.  secpetaiy :  J.  2^.  liir_\r' i-^r.  *rxr^^^  \  '^-irx.  ZLhi*  ^iizinc^r 
Ori^anized  Nov.  25. 1901.  with  npc-Al  iS'-'t."  *»:    in  £:*•    rr  -uil  ^if.---*  7^. 
prHieience  shares.  £150,000  rEcs'jl*:rr*  7";    :^  -:t.-    >.ii.^--  i.:ui  £3ji: /.#>:■ 
deferred  sliar»:  issued,  £254 .STv     Lkc-df  *;»  *-lvc.*,— *.  ^il-jiiur  '^  Cij^ 
iUitas  and  Atajo  grcMipe  of  mii>e»  azri  -b^  PSri*-  tzii  0:«=.--iL.-A  suk^.jut^ 
bought  for  £95.000.     04npaiiy  al»  ba*  «::rrr7-  lizji«-   fur 7  -  :=it«?S'!f£.     Tie 
Cftpillitas  group  of  about  30  proper: i«-  -iijrr*:-:^.:  .VnTt'ict':!  ^  -be  «MGerz 
part  of  the  pro^inre  of  CaTataarta.  ^bc-w*  12  -.  *^=tf.     Przu-paT  >rT^j:ci=i?c.-* 
by  the  former  owners  were  on  The  Re^^^-zMm.  ?;  •t**"a    C*r=if*2rjL.  La 
Grande  and  Ortix  mine:?.     The*  are  being  i^^e^ied  1 7  -▼:  -  jz^-^l*  -zL-yr-  •':.* 
<>ki  workings  at  La  Grande,  and  ly  one  new  :-^y>»j  iz.  •  ri*  ?:«-*=•  a -.j-ki-cT.      ■>" 
from  dei'elopment  work  has  a^'eraged  abr'-r:  :.5"^-  ^>c#-r  -r-l-  •_  r:»:c  nisi  ti  d 
ailver  values.     In  four  montr:^  ending  C*rtc*«T.  l^cj  : -j*-*^  --^-.ii^l-  ':^i  ri^r 
<lriven  475  metres.     The  ore  is  bunch  v.  as  a  i-i>.  b'-r  T.t-7  •  jr.  -.  zr^ii^      Tiy^ 
Atajo  mines  are  about  30  miles  from  the  CapDita#.  %zA  :jt*  1  ic>?->eT  -pr-i 
®  small  revcrberatory  fumaees. 

These  mines  are  much  the  ntost  imporcac:  i=.  .VnpfZL'n^   \:.i  ij^-r*-.  V^r. 

forked  irregularij*  by  local  capital  since  ab<rr:  ISST'.     *.»o^  r:  "'"•*' p^:_-'.pil 

difficulties   in  operation  has  bc-en  defter :-.-*■  hkat^    :  *ri— rc»"r    --  **'.*^  rr.-r,-^- 

^'^  located  in  exceedingly  rugged  mountaiic?.  ife':e?-*rs-_-.r  -.-.^  ^:..zr::j^r.'  r* 

ore  to  smelters  by  packmules.   The  mine^  are  ^.i^yr*  i"-..  - ..  i^i-y:-^.  i.-.  i  :.-..  -.. 

*baii  6,000'  above  the  teniporar>-  smelter;  an-i  *:.-'  :••  j-  i* .^  -*-.      T.jt  r.-a.---- 

'^ilroad  station  is  Chumbicha.  165  kilometres  ii**ir.:  ■.  ■  -  .•  •ti:**-!:!.^'-'  r-.  .z. 

^d  dusty  roads      A   tiaction  engine  wa*  tne^i.  b-t  -•  -  •:   -'.  *  -  -  3.. .     T-. 

Rovemment  has  promised  to  extend  the  Cordoha  C*-i.TiI  ril..-  zd  ••      -.:.':*.- 

^*.    To  cover  t  he  worst  st  retch  bet  weer;  :  *»-  ri.  \i.*^  ar.-i  *  r: .  *  >  *  r-  i  - . :. jr>  -  - :.  ■ 

*^Hal  tram  has  been  ordered.     This  will  Ije  1^^  n-il*-*  :r.  !*  r  i- " .   '  r   i-r.  -*   •  -  - 

**iiie  length  as  t  he  aerial  tram  of  t  he  Nort  h  .Xmerlcari  f  >•  r/?-^  r  •  -.     ::.  '*\'-- :: .. :  ;: 

^^w  the  longest  in  existence.     The  longesr  spaii  U  -o  r-^  2  T'^:'  ^r.  i  !:.  <rr.— ;.:.;• 

^^  valley  the  cable  will  swing  625'  above  the  zti-utA.     Jr.*-   ;lir.*    •^'-.z;.- 

AOOo  tons,  and  is  made  in  sections  for  convenier.*  pric^ir-z  -  :.  r:.  :>^aCfC.  T;..- 

^"^way  is  designed  to  cam-  40  tons  of  ore  hourly,  a-  j  -p^'i  of  2.5  rr.«:*r»-n 

P^*"  second,  cars  being  of  ^00  kilos  capacity.     Tr>-  Tur;.  -» :!!  i^m-.v  i  20-r;.i.''- 

5*P  between  Pilciao  and  Muschaca.  but  the  penr;ai^»-:.r  srr.ei'.er,  ^witf*   tTio 

'^^n  water  jacket  blast  furnaces,  is  being  erected  a»  Mxy:-hara  Q'jebridn, 

^nere  there  is  plenty  of  room  and  water.     .About  225  h.  p.  will  be  ger*';rat/r'i 

'"[^ttithe  Rio  Andalgala,  and  transmitted  to  thie  ne-si*  .-m'-hcr  ii*':  ^Jectrically. 

*"«oId  Constancia  smelters,  with  2  reverb^'ratorj.-  f-ima*.-';-.  Jiav  l^'-n  ovr;r- 

'^'Jed,  and  in  1903  shipped  01  tons  of  mat?*,  nv*^^ raging  62'';:  *"\'\f  r,  *^)  *>?.. 

*'ver  and  2  oz .  gold  per  ton.     Ores  smc !  •  od  ^  •  v  j  ..-•  -i.'irj  i  com  pan  \\m\  \*  -.  a  \'ftT%MfiiX 
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fiboui  23%  copper,  20  oz.  silver  aad  15  dw(s<  gold  per  ion,  but  the  grade  will 
undoubtedly  decrease  with  regtdar  production.     A  considerable  force  is  em- 
ployf^d  II  nd  d^vrlAp^nfut  ia  along  systematic  and  adequate  Hiie«,     The  property 
is  being  Wf'll  iuindled  and  is  one  of  great  promi'^e. 
CARAHYBA  COPPER  MIiaifG  CO.  BRAZIL. 

Mine*  uffict-:  Alagoinbas,  Bahia,  Brazil. 
CARfiOIi  COUTiTY  GOLD  MOfXHG  &  MILLING  CO,  WYOMHIG. 

Mine  offuv:  M  orpin.  Carbon  Co.,  Wvck  W»  R.  West,  suptTintendi*nt- 
Orcs  carrv  i^old,  sihiT,  leatl  and  copper.  \\i\»  iileani  power  and  10-stainp  mill. 
CARBONATE  h,  LAURA  BfflNES.  COLORADO, 

Miiif!   office:     Crystal,    Gunnl'*K»ii   Co.,   Colo.      Hoffman    Bros.,   owneiK* 
Have  pold-silvrr  orff<,  carrying  a  little  copper.     Water  power 
CARDENAS  COPPER  CO.   ,  ARIZONA. 

Absiirbod  by  the  Anita  iVmsolidatcd  Copper  (Viuipnny  of  Arizona. 
CARDENILLO  &  EL  ARMADILLO  MINES.  MEXICO. 

Mine  oflice:  Tuxpan,  Tepic,  Mexico.     renmnck»  Oiuz,  owner,  A.  C  Gon- 
zales, manager.     Produce  ailver-copper  ores.     Have  steaiu  power  and  etnploy 
50  to  100  men. 
CARIBOU  GOLD  &  COPPER  CO.  IDAHO. 

Office:  care  of  Frank  A.  PutnunK  Gray.  Idaho,     Grganized  September, 
1903,  with  capitalization  $2,500,00(1,  shares  $10  jjar,  to  develop  claims  65 
mik«  southeast  of  Idaho  Falls,  in    Bingham    county,  Idaho.      Said  lo  have 
ati  8'  vein,   trarcable  3.000'. 
MINA  CARIDAD.  SPAIN. 

Office:  can'  of  Don  Carlos  Ijacone^  ag^^t.  Seville,  Spain.  At  last  ac- 
counts fair-f*izetl  Iwdies  of  chalcopj^jle  and  iron  pyrites  w^ere  being  deveh>ped. 
CARIDAD  COPPER  MINING  CO.,  LTD.  SPAm. 

Otficej?:  20-21,  Lawrence  Lane,  London,  E.  C,  Eng.  Mine  offin?:  Cam- 
popio,  Huelva.  Spain.  Hobert  8iiiuimf*rsidc  Simpson,  chairman ;  Geo,  Thomp- 
son, sccrt^tary;  it.  T.  SwalJow,  mine  Uiaiiager.  Capital,  nominal,  £350,000. 
Lands  include  the  Caridad  group^  in  the  province  of  Madrid,  Spain,  idso  wiil- 
dr\'  property  in  Huelva. 
CARISA  COPPER  ^  GOLD  MINING  CO.  UTAH. 

Ofhce:  S;dt  Lake  City,  Utah.  Mine  ofhce:  Mammoth,  Juab  Co*^  I'tah. 
J,  E.  Galagher,  president;  H.  S.  Joseph,  viee-pi'esident  and  general  mana^r; 
Geo.  Norman,  superintendent.  Organized  .August,  1901,  tmdej-  laws  of  Utali, 
with  capitalization  $50(3,000,  shares  $1  par.  Paid  dividendis  of  $30,000  m 
1902.  Lands,  7  patented  claims,  area  GO  acres,  in  the  Tin  tic  district,  showing 
10  fissure  veins  in  limestone,  of  which  3  are  developed,  these  giving  average 
returns  of  12%  copper,  5  oz.  silver  and  $1  gold  per  ton.  The  Carisa  ghaft  is 
250'  deep  and  the  Spy  shaft  800'.  Has  tunnels  of  800'  and  8,000'.  with  about 
5  miles  of  underground  openings.  Has  steam  power  and  employs  about  40 
men,  in  addition  to  which  portions  of  the  mine  arc  worked  on  lease.  Produc- 
tion of  refined  copptH  in  1903  was  about  660^000  lbs.,  and  sliould  be  about 
1,000,000  lbs.  in  1004.  Property  is  energetically  managed  and  new  ore 
of  considerable  size  and  high  grade  are  Ix^ring  developed  on  the  coin; 
account. 
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CARLISLE  COPPER  CO.  MONTANA. 

Or^auur'd  as  t;uce(ift«>r  to  the  Butte-Aiiaconda  Company,  wUich  did  sornt* 

development  on  the  Carlisle  miiip  in  East  Butti^;  letter  addre^^ed  to  company 

at  Butte  re  turned  unclaimed. 

CARMACK  GOLD  &  COPPER  MINING  CO,  WASHINGTON. 

Office:  Arcade  Bldg.,  Seattle,  \Va.sh.     Mine  ofBce:  North  Bend,  King  Vu,, 

Wash.  Organized  1899,  with  capitalization  S.Wn,(X)0,  shares  2,Sc.  par,  G.  W, 
Cannack,  president;  L,  CK  Lane,  secretar>^  Lands,  5  claims,  on  the  south 
jTork  of  Snoquahnic  river,  22  miles  northeiust  of  North  Bend,  IAbs  37.5'  of 
«3peningSf  showing  veins  of  12*,  30"  andl2'»  giving  fair  assay  values  in  gold, 
**i!ver,  le-ad  and  copper. 

:biina  carmen.  chile. 

Mine  office;  Chailaral,  Atacama^  Chile.  Simon  Baldivieao,  owtter;  Adri- 
tfa.no  Femandi'Z,  manager.     Has  steam  power  and  emplo}''^  about  IfMl  lufri, 

c::arm£n  copper  mines,  ltd.  '  chile. 

Offices:  R.  Gcorge*s  House,  Eastcheap,  London,  E.  C,»  Eng.  Minr  ui\m: 
^^^cfit)  Blanco,  Copiapoi  Chile.  Alfred  Hamhlcy  Rowe,  cliainimn;  John  Pye, 
^»«creiar3r.  Capital,  nominal,  £125,000;  issued,  £7,520.  Property  inrludes 
'^^Tif  Carmen  Bajo  mine,  area  7  acre^,  witli  several  smaller  adjoining  properties, 
«»jnd  the  Bella  Vista  group  in  the  Copiapo  district,  also  n  small  smelter.  Com- 
p>«ny  absorbed  the  Newfoundland  Copper  Co.,  Ltd,,  in  1901,  thereby  s<'curing 
rifle  to  the  Little  Bav  and  Ladv  Pond  copper  mine^  in  Newfoundland,  now 
icil^ 

»«3irAS  EL  CARMEN  AMPLICION.  MEXICO. 

Mine  officer  Cerralvo,  Nuevo  Leon,  Me^K.  Marciano  E.  Villaneal,  owner 
^'-•^*1  nninager-  Ores  are  argentiferous  copper  and  lead  sulphides,  l^^iiiploy 
**l:>*n,(  .Jo  men 

^■AHH  BREA  &  TINCROFT  MUTES,  LTD.  ENGLAND. 

Olfiee:  Cbni  Brea,  R.  S.  O.,  Cornwall,  England.     Frank  Harvey,  J.  P,, 

^*»«iinnftn;  F.  Forater  Brciwn,  consultijig  ingiiieer;  John  Trevethaii,  secretar}^; 

^  -  T  Uliitc,  mine  manager.     Capital,  nomiiuil,  £150J)00.     Property  is  tin 

'*^*»*J copper  mine.s  at  Redntth,  Coriiwtdl,  fnnncrly  making  nefvrly  l.tMM*  tons  of 

^^lip«T  armually.     Present  proihienon  of  rtipfK^r  iihout  3t),0(KJ  Iby,  yearly. 

*^^OKGE  E.  CARNE  Y  OTRO.  CHILE. 

*  Hn  the  Buena  Vista  mine,  in  t  he  department  of  Tocapilla,  Chile,     Prop- 

^^y  opened  1880;  idle  at  last  accoimtfi. 

^-^^IlirEY  MINING  CO.  MICHIGAN. 

^id  to  have  been  organized  November,  1903,  by  Norway,  Michigan,  men, 
*^  tlfvelop  a  copper  prospect  near  Camf»y,  Menominee  county,  Michigan. 
Z^^tw  relumed  unclaimed  from  Carney. 

^Molina  copper  co.  north  Carolina. 

^  Otl^re:  83C»  iM  a  jpstic  Bldg.,  Detroit,  Mich.  Mine  office:  Cullowh^e,  Jackson 
i\  OrKanijeed  Octoljer,  IftOl,  under  laws  of  Michigan,  with  eapital- 
^2, 5<M I, t K)n,  ftliares  $25  par.  Lcwi.9  C.  Waldo,  president  and  treasurer; 
Vf.  McCormick^  secrefaty*  and  general  manager.  Lands,  1,000  aerea, 
u^  4  veins,  of  which  two,  with  average  width  of  27',  are  opened  by  a  95^ 
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Fhaft  jjTiil  ii  1?0'  tunnel,  allowing  sulphide  orc^  assayintt  3.25r^  oopp<?r,  4  ojcj 
fcilver  and  $2  gold  per  ton.  Property  Ih  old  Wayehutta  mine,  opened  1854  ttnd 
rk>8i:'d  iSftl,  owin(<  to  outbreak  of  the  American  Civil  VVitr.  Is  now  idle,  hut 
c'^nnpany  p\ntm  resuming  work  m  spring  of  1?HM  mid  liopen  to  be  producing 
2<KJ  urns  of  ore  daily  liy  close  of  year. 
CAROLIIVA  GOLD  &  COPPER  CO.  NORTH  CAROLINA. 

OfFiee:  Salisbury^  N.  C.     Mine  office:  New  London,  Stanley  Co.,    K.  C. 
llirhard    Eimies,    Jr.,    siiperinrendeni.     Has  a    fj-stainp  mill  and  works  for 
(S^old  only. 
MINAS  EL  CARPIO.  SPAIIf. 

Near  Cortegana,  Hiieh^a,  Spain.     Area,  73  hectjtrea.     Have  J 1  old  shaft  •*. 
Ore,  ouprifercHis  pyrites.     Property  was  under  development  by  a  French  ex- 
ploration eompany  at  last  accounts, 
CARR  MINE  &  COLORADO  CO.,  LTD,  COLORADO. 

Offices:  18,  Lt^adenhall  St..  Ixinflnn,  E.  C,  Eng.     Mine  office:    Central  m 
City,  Gilpin  Co,,  Colo.     Gt*o.  Paget  \\'olfflrd,  eliainnan ;  Walter  J.  Webb,  sec-  ■ 
retar}'^  Steplien  Howking,  manager.     Capital,  nominid,  £15l>,fKKl.     Ones  carry 
gold*  silver  and  cuppt^r,     Ihis  steam  and  plpctHe  power  and  a  stanip  mill. 
MINAS  DE  CARRACEDO.  SPAIN, 

OfBrt*;  Bilbao^  \'israya,  Spain.  Mines,  in  process  of  development,  a i-e  in 
I  tie  prov  im'«'  uf   I'jilriiciiii,  Spiiiri. 

CARRANZA-LAFONE  COPPER  MINING  &  ARGENTINA. 

SMELTING  CORPORATION,  LTD, 

OlFices:  KtJ.  Ivcadenlmll  St.,  l^^ndon,  E,  C,  Eng.     E.  Ijearoyd,  gecf^lar>*. 
<^)rganized  to  .secure   jnincs,    build   a    mmlern  smeher   and   develop  electric 
power  in  thf  Capillitas  district,  Rioja,  Argentina. 
CARRERAS  HERMANOS.  BOLIVIA. 

Oflice  and  mine:  Coro  Cnro,  La  Pa^s,  Bolivia.  Mine  is  opened  on  two 
successive  strata  of  cnpriferims  cojiglomerales;  s<*e  artirlt'  ou  Bolivia  for  de- 
lails.  Production,  about  100  tc>ns  of  Iri^'^  CL»p|K^r  mineral  yearly.  t^>nly  native 
copper  is  imined,  and  (be  pjtduct,  iu>  barillas  de  cobrt\  i^sbrpped  through  Moll- 
endcn  Tt  ru,  fur  rf  linitig.  Employn  150  to  200  men. 
CARRIBEAN  MINING  CO.  COLORADO. 

Office:  liolyoke.  Mass,     Mine  f*friee:  Opbir,  San  Miguel  Co,,  Colo.     Cbas. 
E.  Newton,  superintendent.     Ores  carr>'  gold,  silver,  lead  and  copper.     Haa 
water  power  and  a  "^tl-stumfi  mill. 
SOCIEDAD  DE  MINAS  Y  FUNDICIONES  DE  CARRIZAL.  CHILE. 

Oftircs:  I,  Launnicc  Pountiiey  flilb  London,  E.  C,  Eng.,  and  Catedral 
2489,  Santiago  de  Chile.  Mine  office:  Carrizal,  Alacama,  Chile.  Samuel 
Gon2aIes-.Jidio,  chainnan,  and  Thomas  Izaga,  vice-chairman,  of  Chilean 
board;  II.  WofKlbyni  Kirhy,  chaimiaii,  and  Herbert  J.  Pa^e,  secretary*,  of 
Ltmdon  board,  L.  Tiripagni,  secretary,  in  Santiago;  Wm.  H.  Martin,  general 
manager.  Organized  Jwne,  1898,  under  laws  of  Chile,  with  capital  $2,lfJi(J.tH)tJ, 
shares  SlOO  par.  fully  paid  and  issued.  Dividends  paid:  1S98-99,  22^%; 
189*^-1900,  14%;  1900-19U1.  6.5%;  1901-1902,  0,o% ;  19t)2-in03,  6.5%. 
Lands  are  in  4  groups,  in  various  p&TU  of  the  Carrizal  difitrict^  province  of 
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^tAcatoJi,  Chile,  and  include  the  Clianarcitas  mine,  in  the   department  of 

f^reirina,  opened  in  1857,  and  making:  about  1800  tons  of  refined  coppt*r  yearly ; 

^ht  Broooes,  main  sltaft  408',  opened  1681,  at  Jftrilla^s  Transito,  Vallenaro, 

^AlACsama;  the  .\marilla,  main  shaft  417',  opened  18157,  ut  Cerro  Hlaneo.  Clian- 

^B^feOlo,  Copiapo;  the  Astilla^,  main  sliaft  2t>0',  opened  1S7S,  in  the  Carriz^l 

cJitfltriet,  and  the  Armonia  and  Santa  Margarita  mmes,  of  the  famous  Carrizal 

^%.lto  jETOup,  at  CamjEal  Alro,  Freirina,  Atacania.     Company  has  a    100-ton 

^^diQcltcr  at  Chanarcitos,     Tlie  orri;  are  dressed  up  to  12  to  \h^i  before  taking 

«n  the  smeller,  and  the  pnodurt,  a  matte  of  45%  to  50%  in  tenor,  is  i?hipped  to 

%%  ale^  for  refining. 

C::JUlltlZAL  SHARE  TRUST,  LTD.  CHILE. 

Addf^45s-.  1,  Laurenre  Pountney  Hill,  Ix>ndon,  E.  C,  Eng,    Owns  etoek  in 

t.  Ive  Sociedad  de  Minus  y  Fundiciones  dt*  C  arrixaL 

^ZJ'iSCSClZO  IClfE.  MEXICO. 

Uffiee:  ean*  of  Kent  E.  Keller  <t  Co.,  owners,  711  Missouri  Trust  Bidj?., 
^9>^  ,  Louies.  Mo.     A  prospect,  about  II  hount'  horseback  ride  weat  of  Autlan, 
-i^Baliiieo,  Mexicij, 
C:t.ARTER  COPPER  CO.  VIRGINU. 

Name  rhanp:*"d  in  KKi.'i  to  iManxs-sa^s-Cap  (  nppt»r-Mines, 
O.ASA  GRAJfDE  COPPER  h  GOLD  MINIMG  CO,  ARIZONA, 

Office:  Chicai^o,  IlL  Mine  offifp:  Cuwa  Grainl«\  Pinal  Co.,  Ariz.  11.  E. 
^^*^M£^%  superintendent ,  Property  is  tlie  Jark  Rabbit  mine,  carrying  gold  and 
silver,  with  small  copper  value*^.     Has  .stt-ain  power 

C:  A^SA  GRAKDE  MINING  &  SMELTING  CO.  ARIZONA. 

Office:  66  Broadway,  New  York.  Mine  office:  Casa  Grande,  Pinal  Co., 
1^"*^.  Organized  Jime  14.  1902,  nnder  laws  of  Arizona,  with  capitaHzafion 
to.OOO.  F.  \V.  PoiJe,  president ;  J.  Douglaiss  Tuitt ,  8*^cretary  ;  H.  H .  Doug- 
^  treasurer.  I>ands,  1*15  acres,  28  miles  soutli  of  Casa  Grande.  Main 
**^«ift  ISC.  Claims  to  show  Ihjm)  tons  of  8%  to  12%  copper,  which  i«  prob- 
^^^^y  &n  over-estimate.  Company  Raid  )o  contemplate  erf^etion  of  a  water- 
'^^ketsmelt<>r.  Is  a  Douglass-Lacey  promotion,  and  prospectus  is  filled  with 
^*^^leadtng  i^tatements. 

^-^SCADE  COPPER  CO.  WASHINGTON, 

^^         -Said  to  be  de\Tioping  by  tunnel  uit  siJver-lead  on\H,  in  Washington, 
^A^SCADE  COPPER  MINING  CO,  WYOMING. 

Office:  1246  Marquette  Bldg.,  ChicAgo,  III.     Mine  ofhce:  EncampmenI, 
Co.,  Wyo.     Ja8.  Barrell,  president;  II.  H.  Rand,  viee-president ;  Jas. 
Smith,  aecretarj,^  and  treasurer;  Hiero  B>  Herr^  general  manager.     Prop- 
y  ix  developing.     Company  declmed  to  furnish  statement  for  this  work. 
^^SCADES  COPPER  CO.  WYOMING* 

^  Mine  office:  Encampment,  Carbon  Co.,  Wyo.  Lands,  10  claims,  including 
^**  Faaadena  and  High  Five  groups,  opened  by  a  100'  shaft  showing  a  20' 
-^tii^  And  a  700'  tunnel,  cutting  two  smaller  vein*. 

^ASCADIA  MINING  &  DEVELOPMENT  CO.  WASHINGTON^ 

Om-n*  the  Polar  Star  nmir,  mi  the  oortli  fork  *'f  tin*  Toulle  rivt-r,  nc* 
**Wk  Falls,  Wash.     Haj*  a  i*nuill  amount  of  development. 
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MTNA  I>0  CAVEIRA,  PORTTTGAUl 

Mint'  iiHiiV    (Irandola,  PortiigaJ.     Owrietl  hy  Crookson  k    Hawkais. 
luw  |)rc>|x-rty  in  proi-es-s  tjf  dev*'iopment,  fttid  not  tx  producer  a  I  Itisl  account»J 
CEDAR  FOREST  GOLD  h  COPPER  CO.  ARIZOITit 

Office:  534  Bradbun*  Hldg.,  Loa  Ang:eles»  (*al.  Mine  office:  KlngiimiiJ 
Mfthavc  Co.,  Arix,  Organized  August  27»  1903,  under  laws  of  Ariitona,  with' 
rapilulizafion  $600,000,  sluirea  $)  par,  l^ands,  9  tlainis,  area  180  acres,  near 
headwaters  of  the  Big  Sandy  ri"\er,  stated  in  tlie  advertisement  of  the  eom^J 
pany  to  be  **the  ver>'  best  gold  and  copper  di,<^triet  of  Arizona,*'  an  important 
fact  whirh  has  hrretofore  ej^eapfnl  notice.  Lands  ar»*  said  to  show  a  25'  vein] 
carrying  gold  and  tx>ppcr.  Company  advertisers  that  its  stock  will  draw  8%( 
heiiide  participating  in  the  connnon  dividend^  which  tit  a  rather  broad  proniifel 
for  a  corporation  that  has  no  milL  and  it**  mine  to  make. 

CEDAR  VALLEY  GOLD  6l  SILVER  MIHIIf  G  CO.  ARIZONA.  | 

Mine  office:  Cedar  N'alley,  Mohave  Co,,  Aria.     Philhp  P*  Baker^  superin- 
tendent.    I^iutd^  inchide  the  Arnold,  Silver  Queen  and  other   claims.     Oretl 
carr\-  pold,  j^ilver  and  coppt^r.     Has  srteam  power  and  a  LS-stamp  milL 
COHPANLA  MINERA  EL  CEDRO.  MEXICO, 

Miiie  office:  Guanajuato^  Mexicti,  Vinc«'nte  Gonxale**.  manager.  Has 
steam  power  and  is  a  producer  of  gold  and  copper ^  employing  about  50  men, 
CENTENlflAL  MIlfE.  COLORADO. 

Office  and  mine:  Georgetown,  Cle.ir  Creek  Co.,  Colo.     David    Kennedy,  ^ 
general  manager:  S.  G.  Evans,  superintendent.     Lands,  about  1  square  inile.fl 
Has  cupriferoiis  gold  and  silver  ores  in  a  30*  pay  streak  opene^l  in  November. 
1003.  assaying  up  to  2A%  copper,  5  nz.  to  150  oz.  silver  and  3  oz.  to  5  02.  gc»ld 
pT  Ion.     Has  Ktearii  |K>wer  and  employs  about  20  men. 
CENTENWAL  COPPER  MINIWG  CO.  MICHIGAH. 

OfTire:  ^}  State  St.,  Boston^  Ma.«>^.  Mine  office:  Calumet,  Mich.  Company 
was  reorganizi*d  \*nth  present  title  in  ISW,  tmdcr  laws  of  Michigan^  wnth  cap- 
italization 12.500,000,  *iliares  $25  par;  issued,  $2,250,000.  Annual  iBeetings 
are  in  ApriL  H.  F.  Fay^  president ;  C5eo,  G,  Endicott.  secretary  and  treasurer;^ 
H.  F.  Fay,  John  C.Watson,  Wm.  Howell  Read,  Stephen  R.  Dow,  Geo.  G,  £n^ 
dieott  and  James  Chynoweth,  directors;  James  Chynoweth,  superintendent t 
John  Pentecost,  mining  captain.  An  assessment  of  $4  p<*r  share  was  levied 
Jan.  25,  lfH)4,  payable  in  f>qual  installments,  Feb.  12  and  July  12,  1904. 

Official  returns  to  the  state  of  Michigan,  as  to  date  Jan.  1 ,  1903,  dtacloac 
the  following  fig\ires- 

Amount  cash  paid  in  on  capital  stock $1 .150,000 ,00 

Entire  amonnt  invested  in  real  estate 249.457.01 

Anjount  of  |XT?iona!  estate    . , 258,082.17  _ 

Production  of  mppcT,  1902,  lbs. 74,60|fl 

Lands,  0(W>  lun^,  iH-ing  Section  12,  Town  56  North,  Range  33  West,  and 
II  triangidar  patch  of  about  20  acres  at  the  80Utbea.stern  comer  of  the  main 
tract,  boiiglit  to  sc^cure  the  outcrop  of  the  Kearsarge  lode.  The  first  devel- 
opment work  wns  done  in  1863,  by  the  Schoolcraft  Mining  Co.,  hut  that  com- 
pany failed  to  open  a  paying  mine,  and  the  company  was  reorganised  in  187 
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CVrn  •  rni  in j  Mining  Co  ,  ana  agam  rrdrganiaed  in  1806  with  the  preseol 
ExfH*nditiin*s  nf  upwarcb  of  91p5IIO»UOO  werp  made  in  inuucoeaifeil 
^t^ort*  to  open  n  paying  mine  on  the  nortbcm  extension  of  the  Calumet  coo- 
^^loroerate.  Seven  sliafi^  were  !<unk  on  this  bed»  three  being  of  considerabW 
^M^pih,  ^^o,  3,  the  deepest^  beinj;  bottoDked  at  ^,20fy.  Work  on  thLs  lode  was 
^i.:aificteDti7  extended  to  full}-  demonstrate  the  worthlesBnese  of  the  Caiumet 
c*«34igbaierate  on  Centennial  property,  'flte  Centennial  hinde  are  in  the  great 
acx^ing  camp  of  C4Uumet,  and  are  available  for  building  purpoaes.  Two  ad* 
coitions  have  I>een  platted  and  the  lots  sold  at  gpod  prices.  Only  surface 
v-iilShta  are  sold,  mineral  being  reserved  by  tlie  company.  The  present  man* 
a&^gieiiient  abandoned  the  oonglonierate  sliafti;  in  1H97,  after  a  few  months' 
^fiTtort^,  and  deepened  two  shallow  shafts  on  the  OsoeoU  lode.  These  are 
:12'taHide  of  timbers,  atmk  at  angle  of  36^  and  are  1,050^  and  1,1 50^ 
depth  respectively.  Upon  securing  the  SO-aere  tract  carr>'ing  the  outcrop 
►f  the  Kearsarge  lo<if%  which  underlies  the  Centennials  entire  square  mile  of 
?rTitor>\  the  work  of  development  was  begun  in  September,  1899.  Owing 
plcb  the  narrow  width  of  the  tract  secured  from  tlie  Oticeola  company,  it  was 
I  *WBc«war3^  *^  develop  in  a  peculiar  manner,  hy  two  sliafta,  '*A*'  and  '*B."  which 
but  9iV  apart  at  surfa<x%  and  continue  parallel  on  the  dip  of  the  lode  until 
[tlio  I3ih  levi-1,  when  tlie  Centennial'^  main  tract  is  reached*  after  which 
'*li"  shait  diverge-s  from  "A"  at  an  angle  of  15**  on  the  plane  of  the  k>de,  SOlV 

I^Uig  taken  by  a  curve  to  secure  the  divergence  of  15°.     Thii*  plan  of  opening 
K^Veagjioft  drifts  imtil  the  slmfta  enter  the  main  Centennial  tract,  after  which 
*^**^h  hi  gained  rapidly  with  depth.     At  the  clogie  of  1903  **A"  shaft    was 
'•^25'  iti  depth,  with  drifta  of  more  than  SOC  on  either  side  upon  the  25th 
*t?Vt*|     Each  shaft  i&  7x18'  inside  of  timbers,  witth  three  compartments,  and 
^^t^k  at  an  angle  of  39**  with  the  horizon.     The  overburden  is  about  IOC  and 
'**^  amygdaloid  averages  15'  to  18'  in  width.     Fair  copper  values  were  ob- 
^^«i*d  in  the  first  few  levels,  after  which  a  comparatively  barren  zone  was 
^B   P^*Mstrated  until  the  14tli  level  was  reached,  after  which  came  gradual  im- 
H  ^*^^eroent.     The  25th  and  levels  below  show  excellent  copper  ground,  with 
V  ^^*ly  fine  slopes.     The  upper  levels  of  "A'*  ^haft,  part  ially  caved  in  by  surface 
m    *^Page,  have  been  completely  retimbered  and  the  mine  now  ha^  nearly  four 
"*U^of  underground  openings.     **B'*  sliaft  is  l^-lOO'  in  depth,  and  within  90' 
'  surface.     This  is  to  be  holed  through  to  surface  and  deepened  at  once. 
IjJ^ing  to  the  close  proximity  of  the  shafts  a  single  shaft-rockhou^'  suffice:?. 
^  old  rockhouse  was  replaced  in  1903  by  a  new  frame  structure,  sheathed 
^^h  corrugated  iron  and  having  rock  bins  of  3,000  tons  capacity,  this  being 
J*^  largest  capacity  had  by  any  shaft-rockliouse  in  the  district.     The  boiler 
^***se  te  54x58'  with  four  125-h.  p,  Burt  locomotive-firebox  boilers.     The 
T^^  oompreseor  house  is  32x46',  with  a  35-drill  air  compressor  and   has  a 
^*li  jet  condenser  in  the  basement,     A  16x46'  frame  pumphousc  with  iron 
^f  has  a  fire*pump,  hose  and  boae  carts.    The  miners*  ehangbg    house, 
yW^,  of  wood,  has  hot  and  cold  water  and  lockers.     The  stone  engine-house 
*•  5(hE70'  and  has  a  32x72*  Nordberg  hoist  good  for  a  depth  of  6,000'-    The 
'  alto  has  nn&U  fitted  ruachiue,  bluoksiiilth  and  carpenter  shops  standir^^; 
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\x\  a  row,  oflTuT  bitilding,  wareliou^,  bams  aod  a  number  of  good  dweltingi.' 
There  are  aim  uuxiliary  air  con\preSi!iors  of  10,  12  and  15-drill  capacity  and 
the  j^urface  pliiiit  :ind  huildinpi*  are  conveniently  arrauged  for  ecooomical 
work.  The  Mineral  Range  railroad  reaches  the  old  hhaft^  and  is  connected 
with  shafts  *'A**  and  ''B"  by  a  private  line,  while  the  C-opper  Range  railroad 
reaches  the  new  shafts  direct. 

The  old  stamp  mill  at  iVe  mine,  with  ai>oiti  22o  tons  daily  capacity^  ha5 
a  single  head,  21  jigs  and  2  sliine-tablas.    This  vrm  closed  in  February,  1902, 
and  i»  too  antiquated  for  further  use.     Tin-  C'cniennial  company  owns  a  fine| 
millsite  on  Torch  Lake  opposite  the*  Calumet  *St  Hecla  mills,  and  is  negotiating | 
for  the  lease  or  purchase,  prnbahh-  the  latter,  of  the  Arcadian  mill  at  GroMM*  I 
Pointe.     Thij*  mill  is  a  modern  stnifture  with  three  heads  and  a  thoroughly 
good  equipment,  but  ha.s  bad  foundationts,  which  should  be  completely   re- 
built l»eforc"  it8  use  is  attempted.     It  was  fhc  plan  of  the  tV^ntenniul  manage- 
ment in  ltH)2  to  constnicl  a  stamp  mill  with  the  pr«)cced»  of  a  $5  aaaessntcnti 
levied,  but  owing  to  an  unfavorable  change  in  the  nature  of  the  lode  this  plan 
wiis  held  in  abeyance,  and  the  exiensive  underground  work  since  done  haa- 
consumed  the  company's  i'ash  rt^sourccM.     While  the  new  mill  was  not  built  ac*  { 
cording  to  program,  it  is  far  lH?t  te-r  thai  ilii^;  was  not  done.     Had  a  mill  started  \ 
one  or  tw^o  years  ago  with  the  liinilt*d  amotmt  of  underground  ojienings  then  J 
avaihilile,  and  with  the  average  of  rock  so  low  in  grade  as  w^as  then  tlie  CH.«e, 
nothing  Init  disaster  ixiuld  have  followed.     This  the  mana|^ment  wisely  per- 
ceived, and  h  rtnvarded  for  its  patience  and  persistence  by  a  mine  at  depth  ] 
thai  compitrcH  favorably  with  the  avrrage  of  the  f?haft«  opened  on  the  Kear- 
sarge   lode,   upon   which   are   developed  stieh   magnificent    produc**rs  astlief 
Wolverine,  Mohawk,  and  the  North  and  South  Kearsarge  mines  of  the  Osceola* 
The  affairs  of  the  Centennial  t*ompiiny  are  on  a  soimder  basis  than  evrr  brforr,  j 
and  \\\v  prospecta  of  the  property  were  never  so  bright  as  at  the  beginning  of  j 
1904. 
CENTEWNUL-BIKGHAM  MINE.  HTAH, 

Lethr  rchinn  d  uiMluinM-d  frcmi  liingham  Canyon,  8alt  Lake  C>o.»  Utah. 
Property  has  tiipriferoiis  lead  orus  anti  phinibiferouH  copper  ores  carrying 
about  3.5*^^  copper,  both  slightly  auriferous  and  argentiferous. 
CEITTENKlAL-EimEKA  MINING  CO,  UTAH. 

Office*:  4,  Pof^Kjdice  8q,,  Boston,  Mas$.,  and  50S  Dooly  Bldg.,  Salt  Lake 
City,  Utah.     Mine  office:  Eureka,  Juab  Co.,  Utah,     Practically  entiiT?  stock  ' 
tHaue   is  lield   by  United  States  Minbig  Co.      R.  D.  Evans,  president ,  F,  W. 
Batehelder,  secretary  and   treasui'er;  A.  F,  Holden,  managing  director;  C.  E.( 
Allen,  superintendent.     Organized   IS 76,   under  laws  of  Utah^  with  capital- 
ization $6,CMX>,000,  shares  $25  par;  issued,  $2,500,000.      Has  paid  dividend* I 
of  more  than  S2, 500, OCK).     Ores  carry  silver,  gold,   L-opper  and   l«ad.     Ha* - 
strain  power  and  concentrator,  employing  150  to  200  men. 
CENTRAL  GOLD  &  COPPER  CO.  NEW  MEXICO^ 

Mine  office:  Mineral  Hill,  Donna  .Vna  Co.,  New  Mexioo. 
CENTRAL  BUNING  CO,  MICHIGAN- 

Office:  11  William  St.,,  New^  York,   X.  V.     Joseph  E.  Gay,  pf^esidcnl 
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\,  Wlieeler  nardle>%  vic^preeident ;  Jolui  Stanton,  s**cretan'  and  irra«iirer; 

F,  Me\l,  Stariton,  agent.     Mine,  in  Keweenaw  county,  Michigan,  wai?  opf^n^ 

\*i54,  o«  n  fissure  vf'in,  and  do«»ed  down   1S9H,  after  paying  dividends  of 

11,970,000,     Diamond  drill  biirings  giving  a  complete    cn>ws-section   of    (lie 

rJttensive  lands  of  the  company  show  3   aniygdaloidal   beds   carr\'Uig   a  little 

fopper.    An  experimental  plant,  built  lo  rework  Ihe  extennive  tailings  of  ihe 

old  mill,  did  not  prove  eomuiercially  »urce*wfnl,  and  luus  \ytH^n  abandoned. 

CEKTRAL  ARIZONA  MINE.  ARIZONA. 

Mine  office:   Williams,   Coconino  (*o.,   Ariz.     RotmsevilJe  &   Hardcsty, 

owners;  E.  M.  Uardesty,  supejintendent,     C)rt>s  carrj*  gold,  silver  and  copper, 

Hi»  gasoline  power, 

CEimtAL  BLACK  HILLS  COPPER  CO.  SOUTH  DAKOTA* 

Office:  701  New  England  Bldg.,  Cleveland,  Ohio,     Mine  Oflire:  CwBter, 

CiHterCo.,  S,  D.     E.  M.  Banje»,  prcnident  and  gen»_^rul  manager;  L.  M.  Char' 

ttiin,BWTetary; R.  M.  Fuller,  general  superintendent.     Organized  July,  1902, 

wiiiJer  law8  of  South  Dakota,  with  capitalisation  $l,500,aK),  sharci^  $1  jjar, 

laftifa,  30  claims,  aresa  600  acre,*?,  also  a  40-acre  millsite  and  miNeellaneous 

Jindsfiving  a  total  area  of  720  acres,  in  the  Pennington  dl<*tnct,  showing  j^un- 

%  Vffins,  of  which  two  of  IS'  average  width,  opened  by  shafts  of  8.5'  and  \W 

*nd  lunaels  of  42'  and  225',  are  contacts  between  slate  mid  riuartzite,  giving 

»Vfr»j^  a5«say8  of  6%  copper,  2  02.  «ih'er  and  $4  <o  $2(>0    gold  i^er  ton,  from 

iiurite,  malachite  and  chalcopyrite.     Has  a  20(1- h.  p.  steam  plant  and  ^x»W(*r 

*lnlk,  with  a  tM^neentrator  having  2  <Tii,'4her«  and  4  jign.     Has  u  l(W)-(nii  li  ach- 

'f>R  pJ.ijit,  completed  December,  1902,  and  planned  to  turn  out  prnduct  as 

tmwux  copper.     Also  has  a  j^iwmill.     rrjr}x>se>j  driving  tuniirl  on  Ictlge  about 

l,2(J0'aad  ins^talling  a  G-driJl  air  compressor  in  1INJ4,     Cnnipaijv*s  ofTicials  are 

^iii  of  jjocxl  i^tanding  and  the  prof>erfy  shows  large  liodic^n  of  low-grade  ore 

fJuiT  jfive*  promise  of  siiccessfyl  trcatmrnt  by  lixiviiitifm. 

CEHTRAL  CHILE  COPPER  CO.,  LTD.  CHILE. 

Offices:  15,  Angels  Court ^  London,  E,  C,  Eng,     Mine  office:  PamihMllo, 

^^valle,  Coquimbo,  Chile.     Eugene  A.  J,  Gold&Hchmid,  chainnau;  Henry   11. 

Greenwood,    secretar}';    Micluu4    Scant lcb«jr}%    mine     manager.      Registered 

Ja^ti  H,  1898,  as  a  second  reeonstnietimi  i»f  the  Punulcillo  Copper  Co,,  Ltd., 

"fitli  capital,  nominal,  .i^MJ^OfH);  issued,   .t27t>,24«;  tlebentures,   £2:1,752,  at 

^%*    Tliij*  company  and  itf*  predecessors  lune  worked  th(*  Panulcillo  mines 

"Wee  1S94.     Group  includes  the  Panulcillo  and  Sun  Gregorio,  at  Panulcillo, 

*^d  the   Inagotable,  Coeinero   :md   Conde^a  mines  at    llunmalola  Sataqui, 

'H'alle«    The  mines  *iri*  all  small,  excej^t  the  ranulcillo,  which  has  a  120-lon 

Matlter,  employmg  about  6*5n  men  and  producing  ahiuit  1^600  ton»  of  refined 

**pper  yearly,  partly  from  custom  ores,     Shan-holders  of  the  company'  are 

<^tlsfied  with  the  present  management,  which  seems  hu^linod  to  carr^*  tnat- 

t^^j  with  a  high  hand,  and  the  company^  present  conditions  and  future  pros- 

1         P^cts  do  not  aeem  overly  assuring, 

CEITTRE  STAR  MINING  CO.  BRITISH  COLUMBIA, 

^^        Mine  office:  HoSHlaud,  11  C.     For  year  ending  September  30,  1903,  made 
^■^  ^min|5s  q{  $2G5,f)00,  of  which  t  Ije  >iim  of  ,*1 95,000  was  applied  in  liqvddat- 
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ing  previous  indebtedness.     Mining  costs  were  only  SI, 97  per  ton,  a  low  record 
for  the  Ross!and  diBfrict.     Property  m  installing  an  Elmore  oU  concent  rat  inn 
plant,  jointly  with  the  War  Elagle  mine,  and  begins  1904  with  nnicli  the  ht*!*! 
prtdspects  in  the  mine's  history. 
CENTURY  MIRE.  DWTARIO, 

Offiee:  eare     of    Foster  /k  Black,  Hudbur>',  Ont,     Ideation,    Gmhani 
T^T3.,  Algf>iim,  Ont.     Assays  give  7%  to  \^%  eopper,  and  from  a  trace  to  126 
gold   p**r  ton. 
CERESIER  MINE.  FRAHCE. 

Was  tlie  principal  copper  prrKlucer  of  France,  whon  working,  but  Iiha 
b(H*n  idle  for  some  jears, 
CERMA  DEVELOPMENT  CO.  ARIZONA. 

Office:  Calumet,  Mi«h.     Organized,  IW3,  to  develop  a  group  of  47  clainiB 
in  the  Huaehnea  Moiin tains,  Coehif^e  county.  Arizona, 
CERRO  COPPER  CO.,  LTD.  PERU. 

Offices:  1,  L.^nrenee  Pniintiiey  Hill,  I^ondon,  E.  C,  Eng.     Wm,  Hear)' 
Watts,  chaimiiiir;  Herbert  J.  Pagf*.  .secretar>\     Capital,  nominal^  £101,000. 
Organized  to  aeqiiire  clainii^  in  the  Cerro  de  Pasco  district  of  Pcni. 
CERRO  MURIANO  MINES,  LTD.  SPADf. 

Officeis:  6,  Queen  8t,  Place,  London,  E.  C,  Eng.  Mine  office:  Man- 
riqucs  9f  Cordoba,  A ndalui«ia,  Spain .  Employs  1 00  to  1 .50  men.  \Vm .  Freche- 
vi!le,  ohiiirinan;  Jo!m  Taylor  i^  Sons,  managers;  F.  H,  WiUlaniH^  secre- 
tary; Hiehard  E.  Carr,  British  vrce-consul  at  Cordoba,  ftup*'rint<'ndenl ; 
Joseph  Tand>lyn,  mine  superintendent.  Organized  May,  19t}3,  with  eapital, 
nominal,  i'12iT,t>00,  shares  ill  par,  5s.  paid.  Lands^  314  claims,  freehold,  area 
77ti  aeres,  10  milen  iKirthea.Ht  of  Cortloba.  >fifie.s  were  worked  to  depth  of 
ai  least  4tX)'  during  t!ie  Roman  era,  notM'ithstanding  their  wetness.  Property 
shows  6  large  and  several  small  fissure  veins  in  micaceous  schists,  diorite  and 
<juartzite,  earrying  chalcnpyrite  and  irtin  pyrites,  with  a  gangue  of  calcite, 
quartz,  el  ay  and  eounlry  rock.  \'einH  have  widths  of  I'  to  40',  with  following 
lengths:  Calavera,  1,0:1,^/;  Excelsior,  €\3ft* :  lAtvcuzo,  4,575';  Lsa*»el,  .5»55Q'; 
<\'rro  Miiriiuw,  S.riOiV.  Ore  taken  from  old  Honian  workings  ha^e  assayed 
2S%  to  ^i%  (Upper.  Main  shafts  ortr  300  metres  apart,  the  >^anta  Victorbi 
having  tV16'  depth  and  Sun  Rafael  574',  ftinncr  sliaft  cutting  the  vein  at  130 
metres  and  100  metres,  tdtimately  passing  through  the  vein,  Htill  in  old  w*ork- 
ings,  at  177  to  1%  metres.  The  San  Hafael  has  crosscuts  at  depth  of  100,  132 
nnd  154  metres,  each  level  showing  a  vein  of  5  to  13  metres  width,  lictter 
portions  worked  out  by  the  liomaiis.  The  Ran  Rafael  shaft  is  being  enlarged 
and  is  being  made  the  main  pumping  shaft »  lo  have  a  new  plant,  now  building 
in  England.  Has  a  1  ,tXKVh.  p.  steam  plant,  with  2  hoists  and  a  p5-drill  Walker 
air  comprc.s.M)r.  This  is  one  of  the  largest  and  most  interesting  of  the  old 
Hispano-Roman  mines,  and  was  famous  before  the  (%ristian  era  for  the 
high  qua  lit  y  of  copper  and  bniss  prnduced  from  it;*.  on*s,  hut  was  entirely 
idle  for  some  2,fMMI  yenrs  until  reoiJ4'ned  by  the  present  o'!^'ner», 
SOCIEDAD  CERRO  DE  PASCO.  PERU. 

Supposed  to  be  the  Penman  title  of  the  Cerro  de  Pasco  Mining  Co. 
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DE  PASCO  MTTHNG  CO*  PERU. 

tJtfire:  2t)3  Alttrieh  CVjurt  Bldg.,  New  York,  Peruvian  general  otfkt-: 
lima,  Pi*nL  Mine  office:  Cerro  de  Pant'o,  Peni.  (Irgrtnijipd  June  ti,  l^2» 
uiukr  laws  of  New  JerFJey,  with  eapitalijeatioii  SIO/)OfJ,(XMl  Control  supposed 
to  be  owned  by  Js^.  B.  Ilaggrn,  li.  McK.  Twornbley  and  otluTH,  of  New  York. 
AUtkI  W.  McCune,  general  manaRtT,  Lima,  Pern;  A.  E,  Welby,  superintend- 
ent of  railroad,  Oroya,  Peru;  Jas.  MaeFarlane,  s^iperin  ten  dent  of  mines,  Cerro 
^IfPasro,  Peru;  Frank  Klepetko,  consiiUmg  engineer,  New  York;  E.  H.  Re- 
psth,  flasiatant  eonsulling  engineer;  W.  F,  Blackford,  chief  engineer.  Landfl^ 
*btttit  arie  pquare  niile^  tYimpriHing  about  thret^-fnuithH  uf  the  rich  fVrro  de 
ftttf<»  district,  said  to  have  been  acquire^l  at  a  cost  of  about  |2,(jfjtJ,tX)0. 
Tfwt  19  in  a  compact  body,  the  surface  showing  many  tajos,  cave.^  remaining 
from  ancient  open-ca.st  workings.  The  landn  he  in  a  basin,  hence  numellmg 
^  diffimlf,  the  only  Unportant  opening  of  this  sort  being  the  Rumiallana 
lifflacl  The  company  aim  owns  extensive  coal  lands,  north  of  tbe  copper 
"i'ltts,  the  coal  being  bituniinotis  and  coking  well.  The  Cerro  de  Pasco  dis- 
*rtrt  ig  200  miles  from  Caliao,  the  nearest  seaport.  Preliminary^  work  was 
''•'nedonby  the  Soutli  American  Development  Co,,  previouii  *o  organization 
''•  tW  pre«ient  company.  Silver  was  discovered  at  Cerro  de  Pasco  in  lt>3(J, 
*^d  ilie  production  of  the  district  to  the  chiw  of  the  Nineteenth  Centunt'  is 
"<ijnat*Kl  Al  45n,fX)0,fK10  ounces,  secured  from  about  4(),(X}<),/MM)  iuna  of  ailvcr 
*^  ^)pper  ore,  nearly  all  extracted  by  band  labor  and  carried  3  to  <i  miles  on 
*"*  butks  of  llamaii  to  primitive  smeltet^,  from  which  tlie  silver  bullirm  wa** 
^^''F'rted  by  llama  200  miles  to  Lima,  tintil  firca  1870,  wlwn  the  railroad 
completed  to  Oroya. 

Tlie  Cerro  de  Pasco  district  i;^  located  M^^iKF  above  sea-level,  rendering 
P'*ysical  Ulior  xery  fatiguing.  The  population  of  (he  town  is  varioa^^ly  esti- 
^^tHi  lit  5,000  to  12,000,  The  siimuiridiiig  country  is  bleak,  and  al!  food 
*'*d  MtpplieH  must  be  brought  in  fr{>m  loiisiiierable  distances.     The  yenr  in 


M»vi 


.  "Mwl  into  two  periods,  the  wet  and  dry,  tlie  wet  season  bfing  from  Noveni- 
["^r  ift  ApriL  The  stimmern  atv  not  hot,  owing  to  the  great  elevation,  and  the 
J  "'Hers  are  not  oold^  owing  to  the  low  latitude.  Snow  and  hiiil  fall  at  any 
I  '*'^^,  summer  or  winter,  but  rarely  remain  as  long  as  4 S  hmirs',  even  in  winter* 
'•'^  fluctuation  between  average  simimer  and  winter  lemperature  is  about 
Fahrenheit,   only. 

Authorities  disagree  hopelessly  as  to  the  g(H>log>-  of  the  district.  All 
r^**l  can  be  ftaid  with  certainty  »»  that  in  nn  area  apprrtximately  one  mih* 
1^,"^  and  between  one  and  two  mile^  in  length  tlure  is  ore  on  nearly  eveiy 
proving  the  Cerro  de  Pasco  one  of  the  ricliest  mineral  deposits  of  tin- 
The  ores  carry  gold,  silver,  copper^  cobalt  and  other  metals,  vahits 
I  foimd  in  two  rones,  the  tipper  rarr)  ing  mainly  silver,  in  c|uantitieR  frt  iu 
^  'cw  ounces  to  thousands  of  ounces  per  ton,  in  decomposed  quartz.  Con- 
^**"f»l>le  gold  is  found  in  the  upper  zone,  this  nmning  aj*  high  aa  1  to  2  ox. 
'^  ton,  occurring  in  rich  but  erratic  chutes.  The  silver  values  usually  extend 
^4 depth  of  about  100',  fnl lowed  by  silverH?opper  ores  and  at  a  little  lower 
'^''Pth  ct>pppr-8ii%*er  orus.     AU  of  i  he  copper <jred  are  more  or  less  argentiferous 
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lir-inp;  rsiimalcd  to  nverage  15  to  35  oz.  of  silver  per  ton,  and  practically 
oJ  f  hr  clipper  ore  is  bisnmthifefous  also^  henc*  highly  refractory  in  reductio 
In  till'  past  only  th«>  richest  copper  ores  liave  been  worked,  those  shipped  ran 
irig  from  25%  to  40%  in  tenor.  Claims  advanced  that  the  ores  of  the  di«tri^ 
will  average  25%  copper  are  entirely  unwarranted,  a«  tJie  high-grade  ol 
shipped  wa-s  carefully  hand-selected,  owing  to  excessive  trtiiisportatic 
charges.  Howpvcr,  t!ic  G^rro  de  Pasco  is  one  of  the  world's  largest  and  rich 
copper  depi>sit)*,  wiThoui  i|iicstion.  The  copper  on^  grow  leaner  i^Tih  dcptl 
as  in  other  districts,  and  values  l>e!ow  the  pennanent  water  level  at  aboui^ 
250^  seem  ^somewhat  vmcertain,  though  iiidicatn»ns  favor  the  existence  of  tar^;^ 
and  pertiianciil  sulphide  nre  bodies  of  good  grade.  In  but  few  cases  have  army 
of  the  old  mines  been  opened  to  depth  of  more  than  2(10',  while  the  great  m«^ 
jority  are  less  ihiin  HJO'  in  depth.  The  company  is  sinking  5  tw*o-coinpartmexit 
shafts  which  had  n-ached  depths  of  150'  lo  300'  in  S4*pteml>er,  1903,  two  €>i 
the  shafts  having  pusi-ni  the  water-level  and  begun  purnping.  Therp  irf» 
thriM?  drainage  nmm-Ls  in  I  lie  district,  the  only  one  of  importance  hrii> 
Uumiallana,  begun  l>y  llenr}^  Meiggs  in  18S7  and  discontinued  at  a  di- 
of  1,000'  because^  of  hia  death.  Meiggs  held  a  concession  from  the  Peru^'i 
govemnient  for  25^7^  of  the  gross  valucB  extracted  by  mines  drained  throtl 
this  tunnel.  This  conceission  is  now  held  by  a  Penivian  company,  which  1 
cleaned  onl  the  old  heading  and  driven  the  tunnel  to  length  of  1,466'.  Tbflf 
is  a  pop,<jibilily  of  litigation  between  the  Cerro  de  Pasco  and  I  his  local  tot\ 
ation  in  casi^  the  Uitcr  complete*;  the  timnel.  The  ore  in  sight  in  the  distri 
w!u^  Ciftimaled  at  5;(K)0,t>mi  to  6,0OO.0(^K}  tons  in  1899, 

The  Cerro  de  Pasco  company  bough r  the  remaining  machiner}'  and  sup 
[ilies  of  the  Arcadian  n^ne  in  1903»  filling  3t>  cars  with  hoists,  air  coinpj*' 
boilers,  drills,  pumps  and  crushers,  with  complete  machine  shop  aad  boui 
uhop  plants,  and  a  considerable  cjuantity  of  steel,  pipe  and  general  tnia 
.supplies. 

There  are  a  few  small  copper  matting  furnaces^  with  a  daily  cnparit)*i 
piThaps  250  tons,  in  the  Cerro  de  Piisco  district.    The  conipany's  new  sinrftfl 
is  locnied  9  miles  sonth  of  the  mine,  on  the   main   railroad  line,  and  »  beiui 
erected  Under  contract  by-M,  P,  Conucll     The  smelter  is  to  be  of  l,t)00t 
daily  cnpiicitVj  erpiipped  with  two  blowing  enginc4i  for  the  converters, 
capable  of  eonipp'ssiiig  24,000  feet  cubic  of  free  air  per  minute  to  a  pr 
of  17  lbs.  per  inch,  and  to  be  operated  by  l,5(X)-h.  p.  N'ordb^rg  < 
five  350-h.  p,  blast  f^jmaci:"  blowingH?ngines  with  capacity  to  comprras] 
cubic  feet  of  fr<»e  air  to  a  prt^ssnn*  of  2.5  lbs.  per  inch.     For  general  po* 
purposes  there  will  be  two  475-b.  p.  Norrlherg  engine^?,  din^ct -connected^ 
35t)-kw,  generators.     The  furnaces  and  mu(»h  of  the  machinery'  will  be  ! 
plied  by   the  .\lli.s-Chalmers  company. 

The  mine  is  served  by  the  Cerro  de  PaB<H>  railway,  building  by  ihti 
pany  tmder  a  government  concessif»n.     This  line  nms  about  SO  milc«  I 
C^rro  de  Pasco  s<^iuthward  to  Oroya,  and  is  to  lie  extended  northward  to  tW 
compimy's  coal  mines.     Including  the  main  line,  spun^  and  stdmgs,  it 
have  about  125  miles  of  track.     The  eonipnny  is  alsi*  <nu\  in  1;mv*^  urM?rrrrOi 
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sklenition  the  extension  of  this  line  past  the  coal  mines,  through  a  ver>'  nigged 
coustiy  said  to  be  rich  in  copper  and  silver.  The  line  wiU  have  an  average 
Si^eof  1.5%,  with  a  maximum  grade  of  3%  and  will  cost  upwards  of 
12,000,000.  At  Oroya  connection  is  made  with  the  Central  Railway  of  Peru, 
ninning  130  miles  to  Callao.  In  this  distance  the  railroad,  which  cost 
143,000,000,  gains  nearly  3  miles  vertical  elevation,  reaching  the  highest 
Altitude  of  any  railroad  on  the  globe,  and  the  engineering  difficulties  sur- 
mounted are  comprehendble  only  to  those  who  have  travelled  over  the  line. 
Wages  are  25c.  to  50c.  per  day  for  natives  and  $2.50  to  $4  per  day  for 
white  labor.     Peru  is  on  a  gold  basis. 

Owing  to  the  great  distance  of  this  property  from  other  copper  centers, 
its  magnitude  and  promise  have  been  somewhat  exaggerated,  and  many 
mnleading  articles  have  appeared  in  print,  these  being,  however,  in  no  wise 
ttcribable  to  the*  management,  which  has  no  stock  for  sale  and  does  not  court 
pnWicity.  The  Cerro  de  Pasco  property  is  one  of  great  size  and  excep- 
tional promise,  but  tliere  are  many  and  serious  obstacles  in  the  way  of  making 
italarge  and  successful  mine.  Some  of  tlieso  difficulties  liave  Ijeen  overcome, 
vhOe  others  are  in  process  of  eliniinatiun,  and  tlie  baliince  will  probably  be 
cooqaered  in  the  future,  as  the  company  has  great  financial  strength  and  it? 
prindpal  shareholders  are  men  of  long  and  successful  cxporionce  in  mining. 
The  actual  work  in  all  departments  Ls  in  the  liands  of  thoroughly  competent 
ttd  experienced  men. 

CntSO  DE  PASCO  TUNNEL  &  MINING  CO.  PERU. 

Office:  35  Wall  St.,  New  York.  Organized  under  laws  of  Maine,  with 
capitalization  $12,000,000,  half  in  7%  cumulative  preference  shares  of  $10  and 
^in  110  common  shares.  As  near  as  can  be  learned  company  has  an  option 
fefthe  purchase  of  the  Rumiallana  or  Meiggs  drainage  tunnel,  in  the  Cerro 
^  ftaco  district,  and  holds  50  claims,  area  about  250  acres,  37  miles  from 
I^Mnas,  in  the  Acari  district  of  Peru. 

CQUtO  VERDE  MINE.  MEXICO. 

Mine  office:  San  Jr.vier,  Sonora,  Mex.     C.  C.  llountree,  owner;  W.  M. 
^fiddie,  superintendent.     Is  developing  by  shaft  and  tunnel. 
^JCESION  CERVERO.  CHILE. 

Office  and  mine:  Petorca,  Aconcagua,  Chile.  Operates  tin*  Cabildo  mine, 
<1*Md  1880,  producing  the  equivalent  of  80()  tons  refined  copper  yearly, 
■^ped  as  matte.  Also  owns  the  following  old  mines  at  Nipa  and  Colignc; 
^toya,  opened  1855,  developed  by  900'  tunnel;  Castillo,  opened  by  AW 
^i\  Quisco,  opened  by  300'  shaft,  and  Cuevas,  opened  by  120'  shnfr. 
faipbys  about  250  men. 

Won  MINE.  ITALY. 

Near  Pisa,  in  the  Volterrano  district  of  Italy.  This  is  a  new  mine  with 
^cconence  and  nature  of  ore  similar  to  the  Montecatini,  and  is  a  small  pro- 
*»er  of  copper. 

aALCHmUITES  MINES  CO.  MEXICO. 

Office:  288  Garside  St.,  Newark,  N.  J.     Mine  office:    Chalchihuites,  Za- 

*teca8,  Mexico.     Edw.  H.  Jones,  president;  C.  C. Hamer, ^cretary ;  B.  W. 
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Farris,  general  manager,     l^aiids,  t02  pertenencias,  including  llic  San  Xicolatf" 
mine,  carn'ing  orcvS  of  pofd,  silver,  copper  and  lead.     Is  opened  by  shaft, 
equipped  with  Pteam  power  and  employe  about  40  nien.  j 

CHAMPION  COPPER  CO.  MICHIGAlf  J 

Office:  27  State  St,,   Boston,  Mass.     Mine  offiee:  PainesdaJe,  Houghtoid 
Co.,  Mieh.     A  new,   but   larp^^  and  highly   promising  produrer.     OrgautzeA 
under   laws  of   Michigan,  Deeember,    \HW,   with   eiipitalijiation   I2,500,(XXm 
shares  125  par.     Entire  slock  is^ue  is  o^iVTied  jointly  by  Copp«:T  Rangi^  ConS 
soUdated  Co,  and  St.  Mar>*s  Mineral  I^aiid  Co.     Win.  A,  Paine,  president; 
Arthur    G*    Stan  wood,    vice-president;    Frederic    Stanwood,    secretary    and 
tn?a8urer;  Wm.  A.  Paine,  Samuel  L.  Smith,  Chas.  l\.  F'aine,  Arthur  G.  Stan?! 
wood,  .!,  Maleohii  Forlx^s,  Geo.   P,  Gardner  and  Richard  Olney^  direct omj 
Dr,  Lucivis    L,    Hubbard,     general     jnanager;     P.     H.     Seeber,    engineer 
John  Proan,  mining  captain;  M.  J,  Harrington,  clerk:  F.  G.  Coggin,  mill  super 
intendeiit;  H.  H.  Leach,  assistant  mill  sup<^rintendeni ;  John  Mackay,  super 
iniendent   of  motive  power. 

Official  returns  to  the  statc»  of  Michigan,  a.^  of  date  Jan.  I,  1903,  dw 
the   following   figures: 

Amount  cash  paid  in  on   capital  stock ,..,.,... 11,475,000. 

Amount  paid  in  by  conveyance  of  property  to  company    . .     !  ,025,000 

Entirr^  amount  invented  in  real  estate  .,.,.... 1,025,500. 

Amount  of  pergonal  estate 1,31 1, 438. 

Anto\int  of  misecured  or  float ing  debt  .  275,228 . 8| 

Amount  due  corporation  .  , 8,2-12. 

Production  of  coppt-r,  UKJ2 4,.544,504  lbs. 

Laiid.-^,  1.240  acres,  consiaiing  of  the  south  half  of  Section  30;  wc«t  half 
and  north  half  of  northeast  quarter  and  Mjuthwest  quarter  of  northeast  quarteFj 
of  Section  31,  Towti  54  North,  Range  34  West;  southea;3t  quarter  of  »SectioJi  I 
25  and  ea«t  half  of  Section  3<>,  To  mi  54  North,  Range  35  West,  practrcaWyl 
all  on  the  mineral  belt.  Neighbors  of  the  Champion  are  the  Copper  Rao^  I 
and  Trimountain  on  the  north;  land.s  of  St.  Mar3\s  company  and  Hussev*  I 
Howe  it  Co,  on  the  ea.Ht ;  Hukm^v-Howc  landw  and  the  Globe  property  oii  ih*  I 
south,  and  the  Copper  Range  tract  on  the  west.  The  tract  gives  a  distjuw*  M 
of  8>9t50'  on  tiie  strike  of  the  ludc,  and  at  the  prcj^nt  angle  of  dip  the  decpM  ■ 
shaft  can  go  dot^^l  18^950'  before  reaching  the  couipany's  boundari-  line  oo  ■ 
the  west.  I 

De%'elopment  was  begun  in  the  spring  of  1599,  under  dir»*ctioti  of  Vt  m 
Hubbard,  whose  work  wa.s  crowned  by  immediate  success.  Three  pAndl^*l 
araygdaloids  were  imcovend  by  trenching  aerof4^!^  the  formation,  one  of  ihc!S<?tH 
the  Baltic  lode,  showhig  phenomenal  copper  valueK,  Ten  teiit-pitji  sunk  <*■ 
inten-als  on  this  lode  wen^  bottomed  m  the  same  ricli  rock,  and  the  two  amy?*  ■ 
daloids  paralleling  the  Biihic  lode  show"  copper  in  sufficient  quantities  to  rpad<*i' 
their  exploration  advistblc  at  some  future  time.  A  fourth  amygdalt'wl  B 
about  15'  wide,  wa.^  dihco%^ered  east  of  the  Bahic  lode  in  1001,  tbi&  carnal*?  ■ 
hea\  y  copper  to  a  promising  ejttent.  There  ie  alw  a  fi.Sciure  vein  of  arwtiif^^ 
ore,  apparently  algodonitc^  near  ''C*  shaft.    The  width  of  thb  vein  at  8urfai.«  J 
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Wiilghf,  fUKl  miTienil  ron tents  variablp,  hut  on  tht'  g»tH'ODil  level  iht*  fifisure  ia 
2*  vii\e  and  wU  iiiincralupci. 

Tlw  dip  of  the  BaIiic  loch'  at  Champion  i^  ribonl  70",  with  »l»fml  the  sanie 
strike  AS  Qt  tlic-Trimount^iin^  raib**r  than  the*  cxaggeraiccJraHicrly  (n^nd  nol*^* 
At  tlie  Baltic  mine.  The  bed  nrns  13'  lo  45'  in  widtli  and  aviTages  24'  width, 
fiurying  more  epidote  than  at  the  Trim onn tain  and  Baltic.  The  aurfaee  of 
the  tmrt  b  very  hilly,  but  the  overburden  is  Jess  than  ia  found  either  to  the 
uarthimrd  or  southward.  The  stretches  of  lean  ground  in  the  mine  are  few, 
i*nd  tlip  lode  carries  heav^'  copp*?r  in  profusion,  mostly  iii  barrel  size,  but 
nmaing  up  to  ina^**es  of  10  tons  in  weight.  The  nnne  hnd  nearly  six  miles  of 
untlfrjcroimd  openings  at  the  dose  of  1903,  of  wliirh  about  6>50()'  wen*  made 
b  1903.  Only  abctut  15%  of  the  rock  broken  is  discarded,  and  the  roek 
niillwl  n^lurtis  alKiut  30  pfiundi*  of  refmed  copfXT  per  ton. 

Thp  Champion  has  four  sliafts,  injml>ered  from  north  to  south,  with 
wjtti  for  four  monc".  Locations  of  these  shafts  and  depths  on  Jan,  1,  1904, 
WW  »s  followK;  *'B"  shaft,  the  northeniino.^it,  is  \,Hlliy'  soutli  of  the  Tri- 
^||PUiitfttn  line,  with  collar  635'  above  mean  water  datum  of  Lake  Su]>frior 
'"^lisdlO'  deep;  *V"  ^haft  is  1,050'  «outh  of  'ii/'  61t>'  above  the  lake  ami 
ifrtWp;  '*D''  shaft  is  \:MW  next  south,  021'  above  the  lake  and  1,WH/ 
<lw!p;"E"  shaft  is  1,300'  next  south,  3,1HHI'  north  of  the  bouodarj' line  of  the 
Olube  tract ,  and  l*^  1,1 1>4'  di*cp.  All  four  wliuffs  ar*-  connected  on  the  upjjer 
'*^yf^k,  with  other  eonneetions  driving.  The  lode  hiiii  s<i  lit t le  poor  ground  1  hat 
1' nil  likelihood  everj^  drift  will  1m^  driven  from  end  to  end  of  the  niine,  giving 
tw  bngest  avera^ce  levels  e^'cr  ojxined  in  any  Lake  Superior  prope^riy,  if  not 
wllte  worid.  The  only  poor  showing  made  in  the  mine  was  at  "E**  shaft, 
^^^Tt  the  jp-ound  was  distvirl>ed  and  carried  little  copii*-r  on  the  {second  and 
tfilnj  levels,  but  bt*came  quite  rt^jfiilar  and  well  mineralized  on  and  below  the 
i<»urrlj  level.  The  mine  has  some  stopes  thfit  are  phenomenal  for  width  and 
'^dinesi,  probably  earr>'inK  as  mucli  coppi^r  per  nnining  foot  as  the  be^t  av- 
♦*"Mtc  Rtope^*  of  the  Calumet  iXr  Hecla. 

Tlic  »(hafls  have  duplicate  combination  8haft*rock houses,  40x5tK  on 
^•"^^lund,  each  with  steam  lianimer  for  heavy  cfipper,  one  12xL')^  and  two 
lHt2r  rrushere,  enffines  and  storage  bins,  except  that  "l)^'  shaft  has  three 
*^tlit  Un5t*8t  size  cnjshers.     Each  shaft  has  a  lioif*!  g<»od  for  1,500'  depth. 

The  principal  mine  buildings  are  of  steel  liud  sand?<tone.  The  nuichitje 
'nop,  tiOxLM',  of  Randstonc  with  >»late  roof,  haw  a  traveling  crane  and  trfilley 
^"  for  its  entire  length  and  is  oquipj>ed  witli  a  complete-  Une  of  shop  tools, 
{''^rRr  being  supplied  by  a  3t)-li.  p.  elcH'tric  motor.  Standing  beside  the  ma- 
*'f»"jc  shop,  and  ahso  of  red  sandstone,  Is  the  50x128'  smithy,  which  hits  a 
'"'111*)  rail  nmning  the  entire  length  of  the  shop  for  haiKlling  forgings.  Both 
'•*»diine  shop  and  smithy  have  heating  plants  and  railmad  tmeks  connecting 
^itlt  ihe  Copper  Uange  road.  The  carpenter  shop,  of  wood  with  iron  roof 
^  aiding,   ia   32x00'   in  size. 

TIw  principal  mine  buildings  are  located  about  a  quarter  mile  south  ol 
I  *£"  ihafl  in  the  ravine  across  from  the*  point  where  "F**  «lmft  was  siarted, 
ntit  Abandon^  hecaiu^e  of  tri*achcrf(U.s  ovf*rburden.     The  ravine  has  been 
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rlammod  finrl  tmpountls  12.D00v(XKJ  gallons  of  water  for  boilers  nnd  the  prM 
let-lioji  of  mine  buildings  nnd  toT^iisite  ttgainf*t  fire.  The  dum  \s  SCK  tiigm 
from  ImrdfMin  to  en^t^  with  a  5'  ermient  votv  ai  hotiorn  ta|K'ring  to  2*  at  tllf] 
lop^  and  reitiforeed  by  roek.  Near  *'B"  shaft  I  here  is  a  40-drill  IngeTDoU^ 
SiTgeant  oross-efUiipouiMl  two-at»ige  air  compressor  witli  vertical  reoeiv«« 
intercooler.  The  new  steel  compressor  building  ih  at  *'F**  shiift,  and  is  tbi 
house  a  HKJ-drill  Xordberp;  t'ompres,<Jor,  codiracted  for  deliven-  March,  1901 J 
but  aelually  dcHvered  nearly  3  yeiin<  Inter.  Tlie  compre8.«!or  has  quadnipl^l 
expansion  cylindei-H,  I  he  high-pn-nsure  cylinder  takmg  si  earn  at  an  iniriflll 
pressnre  of  3tKl  jxiurids  per  iueli.  Three  2~A\-h.  p,  Gi'ar>*  boilers  ermtraetf^B 
for  delivenr'  ill  11H>2  will  n\^y  be  insi ailed  t-arly  in  190b  The  eleetric  plnnlB 
is  kieared  in  the  conipresi*or  building.  The  iaMallation  of  undergrotind  ch-*H 
trie  Imulage  is  being  given  eonsidL-ratian,  the  Champion  being  peculiiirlyfl 
adapted  lo  tln,«t  form  of  traciioti  beeauH?  of  the  regularity  and  exeeptioaafl 
length  of  it*  level?^.  A  t*oftl  bunker  at  *'F"  shaft  ha^  railroad  tracks  on  tmt4 
lies  wil)i  a  tunnel  l>elnw  each,  coal  falling  through  hatches  into  ears  in  tbfil 
tuimeld  which  lead  into  the  linjler-housc\  The  entire  plant  at  "K"  shaft  M 
exceptionally  well  di'?*igiie(]  ui  a  way  to  save  all  umiecessarj*  labor.  ■ 

The  company  *n\n^  n  gtwul  office  building,  two  n^iinerh'  changing  hoiises,^ 
wun^houscSf  wtahlc!*,  three  large  boardmg  bourses  and  244  suh^antial  dwellingii.l 
The  towiisitep  an  unnsually  attractive  one  for  a  mining  camp,  is  callf*d  Paine™ 
dale,  and  in  addition  to  the  company's  buildiiig?^  has  a  hotel,  schfx>lhoum*  anw 
Beveral   business   houses.     The  Sarah   Sargesmt    Paine   memorial   librar\\  fl 
handsome  red  sandstone  sinictnre  costing  $^>,fX)0,  was  erected  by  Wni.  A. 
Paine »  president  of  thf  company,  as  a  memorial  to  his  mother,     A  complete 
water  system  with  reserAnir,  mains  and  hydrants  is  to  be  installed  for  tin 
joint  benefit  of  the  mine  and  town.     Thi'*  will  have  a  pumping  station 
Lake  Perrault,  with  a  2f)0,0<¥)-gallon  steel  storage  tank  on  high  ground  m^ar 
Pamesdale.     The  town  and  minp  are  sen^d  by  the  Painesdale  branch  of  the 
Copper    Range    railroiid. 

The  St  am  pm  ill  is  at  Freda,  on  Lake  Superior,  about  two  miles  west 
lledridge.     The  mill  is  17tSx215'  In  size,  of  steel  and  eonerete^  built  by  \\ 
Wisconsin  Bridge  it  Iron  (Vi,,  and  has  4  Xordiierg  stamps.     The  first  thr 
he^ds  went   into  commission  early  in  1903,  and  the  fourth  head  was 
pleted  in  June,  1903,  but  cannot  go  into  commission  until  the  installation  * 
the  new*  air  cumpres-^r  tit  the  mine  gives  p<^»wer  to  Iireak  more  rock.     Eao 
head  has  a  bV  concrete  fo\mdation  and  the  washrooms  have  cement  floon 
The  mill  has  40  O^-erstroni  concentrating  tables,  and  Hodge  gniduated 
justable-spet*d    jigs  having  plungers  to  work  sinmltaneovisly  or  alternately  i 
pairs.     All  heads  were  compounded  in  Jtme,  1003,  being  the  first  stantps 
which  the  principle  was  applied.     The  results  have  lieen  most  $alisfaetor 
i\s  during  the  sununer  months  of  1903  the  heads  enjslied  42  tons  of  rock  fof 
each  ton  of  coal  bnrncd—a  new*  low  record  for  the  district,     llegrinding  of 
raggings  is  done  by    Vlli.s-Clialmers  crushing  rolls,  Imving  one  roll  in  a  fixe^H 
bearing  and  one  with  a  spring  adjustment.  ^H 

The  mill  ia  heated  by  hot  water  from  a  Green  fuel  eeonomixer.  piped  ai 
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to  S5(f*  Fahrenheit  (o  a  steel-clad  chamber,  whence  heated  air  is  drawn 
iio  duct*  by  a  blowf-r  aod  distributed  tiirougli  the  iruik,  the  water  being 
^mped  back  to  the  tt'onomixers  and  thence  fed  to  the  boiJera,  The  steel 
l»iier-ho\«e  haai  five  230*h.  p.  Springfield  boilers  of  Scotch  type,  with  room 
for  five  more»  and  is  supplied  with  a  Green  fuel  economirer,  Detroit  aiito- 
ftoker  and  Sturtevant  blowor.  Coal  is  brought  to  the  boilers  by  a  grav- 
ity tram  and  nxliiced  to  uniform  »im  by  a  grinder  before  fed  to  the  grates  by 
the  »aioQiatic  stoker,  wliile  ajs!ie,s  are  washed  into  tijc  lake  through  a  launder 
bjr  jet«  of  water  Exhaust  .steam  pa^sses  through  dry  condenser??,  thence  to 
abot-wcU,  from  which  water  is  fed  into  the  boilers  at  t%  high  trmperature. 

The  4(}x(MJ'  stct'l  ptmiphousi-,  with  truss  roof  and  traveling  crane,  housp.** 
l2Q»U00,OOG-gallDn  triple  expansion  Xordberg  pump.  Water  for  the  mill  and 
Imkftcoiue^  from  Lake  Sa|x»rior  through  a  tuiuH*l  1,020'  long,  the  shore  end 
hiving  A  wrll  with  bolton*  8'  lower  than  the  lake  level,  thbs  being  the  longest 
tunnel  ever  driven  under  Lake  Superior.  The  intake  crib  hius  a  free  area  of  45 
iqiiinfeet^  and  with  a  second  crib  the  tunnel  could  furnish  water  for  8  to  10 
tofflps.  The  water  cost  waa  about  one  and  one4ialf  cent«  per  ton  of  rock 
«4ttip^d  in  1903,  sotnewhat  under  the  averagi.'  cost  in  the  district.  The  tail- 
iugBfrom  the  mill  average  about  0.25%  copper  only.  The  mill  haa  a  private 
tckphone  p)''atein,  maohine,  carpenter  and  blacksrnitfi  shops^  warehouw^fi, 
finf-pump  and  water  mains  with  5  hydnuiti*.  Thi-re  are  tihout  20  dwell ing.H 
for  employes  at  the  millsite.  A  two-head  addition  to  the  stmnpmill  is  to  Ix- 
biiilt  on  the  eastern  side  of  the  structure,  and  the  new  stamps  will  Ix*  num- 
bensd  1  and  2. 

The  Champion  began  production  Jan,  10,  1902,  with  one  lea.sed  stamp  at 
the  AtJoatic  mill,  and  a  .second  leas«*d  head  was  put  in  uw^  during  the  following 
August,  the  Giampion's  owm  mill  going  into  conuiiiasii>n  early  in  1903.  The 
pidict k>u  of  returnis  of  30  to  35  poimds  of  refined  copper  |>er  ton  of  rock 
jjtenpcd  have  been  verified  by  ihv  1003  retuni?^  of  30  to  32  pounds  per  ton, 
'WilNlillf  the  starapmg  of  ron.wlerablc  low-grade  HtuiT  i<tocked  at  the  shafts. 
Vlillltee  heads  in  u^  at  the  mil!  are  crushing  an  average  of  about  I  ,Uf() 
tons  daily,  of  which  upwards  of  75*^ ^  eomes  from  development  work,  this 
tick  carrying  considerable  hea\*>'  copper.  The  mine  h  running  56  air  drills, 
ftwt  there  are  atopes  opened  for  twiet*  aa  many,  but  the  power  is  lacking  to 
fun  them,  pending  the  installation  of  the  new  air  comprt^iksor,  which  should 
P>  into  commission  about  May  or  Jmie,  1904.  The  production  of  refined 
copper  in  1902  was  4,165,784  lbs.,  from  121,478  tons  of  rock  stamped,  an  av- 
wnge  of  34,29  lbs.  per  ton,  iind  in  1903  the  production  was  about  12,750,000 
^k«.,  frcMH  approximately  4OO4KX)  tons  stamped.  By  the  chise  of  1904  the 
t&ine  should  be  producing  to  the  mill's  fullest  eapaci(y,and  when  the  two  new 
^amps  are  installed  the  property  should  make  about  25,000,000  lbs.  of 
•^fotti  copper  yearly,  placing  the  Cliampion,  which  is  the  best  of  the  new 
mines  of  Lake  Superior,  second  only  to  the  €akunet  &  Hecla  in  production, 
Tlie  (*harapion  Copper  Co.  enten*d  the  lii^t  of  dividend  payers  in  1903, 
^Wiog  tlirec  dividentls  of  one  dollar  unch,  on  Apr,  21,  June  2D  and  Oct.  16, 
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1903,  giving  total  dividend  disbursements  of  $300,000  in  the  second  year 
production  and  the  first  year  of  production  with  its  own  mill.  The  Champi 
is  a  magnific(nit  mine  and  it  has  a  management  in  keeping,  fully  capable 
giving  the  property  every  opportunity  of  expanding  as  its  merits  warrant. 
CHAMPION  GOLD  &  COPPER  MIIONG  CO. 

Office:  California  Blk.,  Tacoma,  Wash. 
CHAMPLAIIf  MINING  CO.  IDAE 

Had  claims  near  Doniphan,  Blaine  Co.,  Idaho,  with  L.  C.  Bailey,  supc 
intendent,  at  last  accounts.     Three  letters  to  this  address   were  returned  ii 
claimed,  but    the  postma.ster  at  Doniplian  wrote  that  the  "mines'*    iii  tU 
vicinity  closed  down  during  the  winter. 
MINALA  CHAPARRITA.  SPAL 

Mine  office:  Nerva,  Huelva,  Spain.     A  group  of  11  old  muie  opening 
area  IOC  hectares.     A  little  copper  is  produced  by  cementation  from  the  mv 
waters. 
CHARLOTTE  &  CONSTANCE  MINES.  NEW  CALEDONI 

Mine  office:  lk)nde,  New  Caledonia.     These  properties  show  large  o« 
crops  and  have  bivn  described  by  the  French  authorities  as  mountains 
ore,  but  it  cannot  be  learned  that  any  serious  attempts  at  developments  ha 
ever  been  made. 
CHARM  &  COPPERHEAD  GROUPS.  UTA 

In  the  Dnnn  Mountain  district  of  Utah,  sometimes  known  as  the  Bus 
&  Clive  properties      Tlie  C'hann  group  is  said  to  have  considerable  ore  block 
out  and  to  carry  good  values  in  copper  and  gold. 
CHARTER  OAK  COPPER  BRITISH  COLUMBIA  &  WTOMIll 

MINES,  LTD. 

Offices:  16,  Victoria  St.,  London,  S.  W.,  Eng.  Mine  office:  Sarato| 
Carbon  Co.,  Wyo.  Sir  H.  Seton-Karr,  M.  P.,  chairman;  T.  Toten  Willce 
secretary;  J.  B.  Hassett,  mine  manager.  Capital,  nominal,  £40,000;  issue 
£28,957.  Lands  include  two  properties  in  British  Columbia,  also  84  acn 
and  5-acre  millsite  in  the  Upper  Platte  district  of  Carbon  Co.,  Wyo.,  latti 
showing  2  fissure  veins  averaging  12'  wide,  and  carrj^ing  oxide  and  sulphid 
ores  giving  assays  of  4.5%  copper,  S4  gold  and  2  oz.  silver  per  ton.  Mtf 
shaft,  488',  with  75(y  of  underground  openings.  Former  development  w« 
misdirected,  shaft  being  sunk  at  right  angles  to  the  vein.  Has  steam  p(yW 
CHASE  CREEK  COPPER  CO.  ARIZOM 

Mine   office:    Clifton,    Graliam   Co.,    Ariz.      Capitalization   $5,000,0(1^ 
Clarence    K.  McCornick,  president;  I.  *X    Stevens,  superintendent.    LiwI* 
44  claims,  well  located  next  to  producing  mines.     Is  developing  by  »  ^** 
tunnel,  on  lands  adjoining  the  Ix)ngfellow  mine. 
CHAVEZ  MINE.  NEW  MEXICC 

A  copper  prospect  near  Kiley,  Socorro  county,  New  Mexico. 
CHELAN  COPPER  CO.  WASHDIGTOf 

Owns  tlie  Texas  Jack  copper  claims,  in  Ipper  Horseshoe  Basin,  Wtrf' 
ington.  Win  is  30'  between  walls,  in  places,  with  pay-streak  of  about  2^ 
carrj'ing  copper  and  silver  Nalues, 
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CHEHIUS  FALLS  COPPER  MINING  CO.  WASHINGTON. 

Incorporated  July,  1902,  with  capitalization  $1,000,000.  by   F.  C.  Rob- 
inson, et  al,  of  Spokane,  Wash.     Has  2  claims  on  the  Chenius  river,  about  7 
miles  from  Fairfax,  Pierce  Co.,  Wash. 
CHEWELAH  COPPER  CO.  WASHINGTON. 

Office:  care  of  J.  H.  Long,  president,  Spokane,  Wash.     S.  D.  Domer, 
secretary.     Said  to  be  developing  sundry  copper  claims. 
CHIAPAS  MINING  CO.  MEXICO. 

Offices:  35,  Queen  Victoria  St.,  London,  E.  C,  Eng.  Mine  office:  Chi- 
apas, (via  Teapa,  Tabasco)  Mexico.  C.  G.  Hale,  chairman ;  Don  P.  Maldon- 
ado,  mana^ng  director;  Wm.  J.  Gates,  mine  manager;  G.  A.  B.  Xarraway, 
Kcrctary.  Capital,  nominal,  £252,000;  issued,  £233,061.  Preference  div- 
idends in  arrears  since  September,  1897.  Lands,  about  50  acres,  including 
the  Santa  Fe  mine,  producing  gold,  silver  and  copper.  Main  shaft,  200^;  tun- 
nel, ISeC.  Has  water  power,  30-stamp  mill,  100-ton  concentrator  and  75- 
ton  smelter.  Production  in  1901  was  531  long  tons  of  copper. 
CHICAGO  COPPER  REFINING  CO.  ILLINOIS. 

Office  and  works:  Blue  Island,  Cook  Co.,  Ills.     Company  has  a  small 
^ter  and  makes  a  specialty  of  refining  copper  ores  rich  in  gold  and  silver, 
ukI  also  handles  copper  ores  and  mattes  containing  platinum  and  other  rare 
metals. 
CHICAGO  NICKEL  CO.  ONTARIO. 

Owns  prospects  in  Drury  Twp.,  Algoma  district,  near  Worthington, 
^t.,  showing  copper-nickel-iron  ores.     No  returns  secured,   and  company 
not  thought  to  be  operating. 
CHICAGO-ALGOMA  NICKEL  CO.  ONTARIO. 

A  property  near  Sudbury,  Algoma,  Ont.,  opened  by  shafts  and  carry- 
ing copper  and  nickel  ores.     Letters  addressed  to  company  at  Sudbur>'  re- 
turned unclaimed. 
CHICAGO  &  ARIZONA  MINE.  ARIZONA. 

Utter  returned  unclaimed  from  former  mine  office,  Dos  Cabezoa,  Cochise 
^..  Ariz.  Thos.  D.  Chattman,  president;  P.  B.  Soto,  secretary-treasurer, 
^pitalization  $200,000,  shares  $1  par.  liands,  210  acres.  Has  a  large  ore 
^y,  apparently  of  good  size,  giving  a.ssays  of  $7  to  $20  per  ton  in  copper, 
«iiver  and  gold. 
CHICAGO  &  KOOTENAY  MINING  CO.  BRITISH  COLUMBIA. 

Letter  returned  unclauned  from  Hall,  Yale  <t  Cariboo  district,  B.  C. 
CHICAGO-LA  SAL  GOLD  &  COPPER  CO.  UTAH. 

Mine  office:  La  Sal,  Grand  Co.,  Utah.  Gid.  R.  Propper,  superintendent. 
^CAGO-VENTURE  MINING  CO.  WYOMING. 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo.  Employs  8  men. 
'wbt.  H.  Young,  president  and  general  manager;  S.  A.  McCoy,  secretary  and 
^'^asuper.  Organized  1901,  under  laws  of  Wyoming,  with  capitalization 
'^000,000,  shares  $1  par.  Lands,  5  patented  claims,  area  100  acres,  showing 
2  fissure  veins  in  limestone,  near  a  grano-diorite  contact,  of  wliich  one, 
averaging  16'  width,  is  developed  by  shafts  of  60'  and  18.5',  and  tunnels  of  50' 
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jitul  uO'      Irllt*  for  winter,  h\\\    will  resume  work  nbom  June  I,  1904, 

nuwiagomeiH  plans  iu-sifiHation  of  stt*;uii  plant  imd  nv^umption  of  sinking , 

CHICAGO  A  YELLOW  METALS  MIITE,  WASHINGTC:^:! 

Ha^    copptT-i^old  pixisjKH'ts,  al>nu1   20  cbiiuH,  on  the  exten^iion  of 
Norway-Swedeti'Denniiirk   boll,    in    ilic*   valley  of  the   Xortli  Toutle  ri 
Washington, 
CHILCAT  GOLD  ^  COPPER  MIKING  CO.  ALAS] 

Plana  to  operate*  a  group  of  l(»s  claims  on  Big  Salmon  river,  ne&rHa 
Mi-Hwion,  Alaska. 
J    K.  CHILD  as  CO.  BOL] 

Office  flnd  mines:  Coro  Coro,  I^  Pa«,  Bolivia.     Firm  operates  minet^ 
native  copper  in  the  congolmernte  strata  of  Coro  Coro.     Annual  product  »oii< 
about  (UK)  tons  of  hanllaH  de  cobrc   (unsnielrixi  coppcT  mineral),   dViTT^* m^mig 
about  80%  tine  copixT,     Employ  j(!>nnt  2tMl  men. 
CHILE  COPPER  SULPHATE  SYNDICATE,  LTD.  *  CHn:^:E: 

Offic?es:  lOl  l^eadfrthall  St.,  London,  E.  C.  Eng,     J.  E,  G.  Hadath,  «esr* 
petarj%     Lands  Ir^jusiHl  \o  C'ajwiqnin^  Copper  Sulplmle  Co.,  Ltd, 
SOCIEDAD  CHILENA  DE  FUNDICIONES.  CHILH 

Ollice:  Santiago  de  Chile,      Miric^  and   work»  office:  Tongoy,   CXali**, 
Chile.     Operate.^  the  Tongoy  mine,  op<-ned  ISOO,  making  about  700  U>ns   <:>f 
refined  copper  yearly;  also  the  Guayacan  mine,  op«'ned  1856,  and  prodnrM 
alnnit  SOf)  tons  annually.     Has  sTTi<'lting  plants  ar  both  minea,  thesie  Hum 
custom  ori'H  a!«o,  and  einploys  stnend  hundred  men. 
SOCIEDAD  ITNIOH  MIKERA  CHILENA,  CHIU^ 

A  Chilean  company,  operating  the  Condesa  and  Union  mines,  at  Cobij^ 
Toeapf^lla,  Antofagasta,  Chile, 
CHILLAGOE  BLOCKS.     (NO  LLABILITY.)  AUSTRAL! 

Oflicea:  47,  Queen    St.,    Melbourne,    Victoria,    Australia.     Mine  oflic^' 
Herbert  on,  Que**n«land,  Australia.     W.  W\  Nicholas,  chairman;  Thof^.  R<»^ 
a.*%on,  secretary*;  W.  L.  Archer,  mine  manager      Capital,  nominal,  £260,00^' 
Property  is  sundrj'  claims  in  North  Queensland,  on  wliich  deveJopment  w(» 
has  shown  tin  m\A  roppt-r  ore. 
CHILLAGOE  COPPER  PROPRIETARY,  LTD. 

Dissolved  December  2(3,  1902, 
CHILl-AGOE  RAILWAY  A  MINES,  LTD. 

Reorganized  a.-*  New  Chilla^tx*  Railway  k  Mines,  Ltd, 
CHIPPEWA  COPPER  MINING  CO. 

Reorganiased  a^;  the  Corona  Copper  Mining  Co. 
CHIRICAHUA  DEVELOPMENT  CO* 

Othce:   care  of  S.  R.  Kaufman,  secretary,  Mar<|uattey  Mich.     Mine  offi*^*^' 
San  Simon,  Cochise  C<3.,  Ari«.     Organized  1903,  under  laws  of  Arizona,  wit^ 
capitalisation  $200,000,  shares  $10  par.     Nathan  M.  Kaufman,  presddm'* 
Jas.  H.  Knowles,  general  manager.     Directors  fire  N.  M.  Kaufman,  Thos.  f 
Cole,  Wm.  G.  Rice,  B.  R.  Kaufman  and  Jas.  IL  Knowles.     Lands,  23  ebajDif 
area  460  acres,  operated  by  former  owner,  Capt.  Thos,  Bums,  as  a  silver  miw 
Was  examined  by  Mr.  Knowles  and  Capt.  Jas.  Hoatson  before  work  was  begiiA 
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^y  present  owners  in  April,  1903.    Surface  appearances  and  the  limited 

development  secured  indicate  great  similarity  to   conditions  at  BLsbee,  in  the 

barren  district.     Development  is  by  an  SOC  tunnel  j<howing  about  50'  of 

*«ached  ore,  apparently  the  apex  of  a  good  sulphide  ore  body.     Property 

*hows  a  heavy  iron  outcrop  with  occasional  large  bunches  of  carbonate  ore. 

't  15  planned  to  start  a  SOO'  three-compartment  shaft  early  in  1904,  and  a 

^25,000  machinery  plant  has  been  ordered.     Nearest  railroad  is  the  El  Paso 

^  Southwestern,  at  Rodeo,  which  will  build  to  the  mine  when  assured  ton- 

'iage.    Company  is  composed  of  strong  and  successful  mining  men  and  the 

property  b  one  of  considerable  promise. 

inilAS  LA  CHIRIPA  Y  AKEXAS.  MEXICO. 

Mine  office:     Zimipdn,  Hidalgo,  Mex.     Leon  Lainairc  y  Ca.,    owners, 
Ores  carry  silver,  lead  and  copper.     Employ  about  100  men. 
CHTTTNA  EXPLORATION  CO.  ALASKA. 

A  New  Jersey  corporation,  address  of  which  has  not  been  learned.  Prop- 
erty claimed  is  the  Nicholai  group  of  native  copper  claims,  on  the  head  waters 
of  the  Chittna  river,  Copper  River  district,  Alaska,  about  185  miles  inland 
from  Valdez,  and  the  Bonanza  group,  claimed  also  by  the  Alaska  Copper  Co., 
and  the  Copper  River  Mining  Co.,  with  best  title  apparently  held  by  the 
Alaska  Copper  Co. 

CHLORIDE  GOLD  MINING  CO.  ARIZONA. 

Mine  office:  Chloride,  Mohave  Co.,  Ariz.  L.  HoflFman,  manager.  Ores 
carry  gold,  silver  and  copper.     Has  steam  power. 

CHOIX  CONSOLIDATED  MINING  CO.  MEXICO. 

OfiBce:  516  Grant  Bldg.,  Los  Angeles,  Cal.  Mine  oflitc:  Choi.x,  Sinaloa, 
M«x.  Capitalization  $5,000,000,shares  $5  par.  Lands  said  to  bo  18  groups 
of  claims,  of  5  to  10  pertenencias  each,  on  both  sides  of  tlic  1  lurtc  river,  in 
^^.stateg  of  Sinaloa  and  Chihuahua,  showing  ores  of  copper,  gold,  silver  and 
1*^.  Company  issues  a  prospectus  tliat  does  not  give  the  name  of  a  single 
officer,  and  failed  to  keep  it«  promise  to  furnish  full  returns  for  this  issue  of 
*^  Copper  Handbook.     Officers  are  evidently  of  a  verj'  modest  and  retiring 


^UPANIA  MINERA  Y  BENEFICIADORA  MEXICO. 

DE  METALES  DE  CHOIX. 

Mine  office:  Choix,  Sinaloa,  Mexico.  F.  A.  Mendoza,  manager.  ()p<r- 
^fate«Los  Planatos  mines,  producing  copper  and  silver.  Employs  about  A(\ 
men. 

^OTA  NAGPUR  MINES.  INDIA. 

At  Chota  Nagpur,  Bengal,  India.     Were  worked  in  ver>'  ancient  da}-. 
^''^  occurs  as  chaloopyrite,  disseminated  in  schistose  rocks.     A  local  company 
"'"recently  done  a  little  development  work  on  the  property. 
^HTASTIE  mine.  BULGARIA. 

Office:  care  of  MM.  Stojanoff,  Varbanoff  k  Co.,  Plevna.  Bulgaria.  Mine 
office:  Belogradchik,  Vidin,  Bulgaria.  Lands,  250  hertarrs,  h<^ld  \mder 
^  from  the  principality,  showing  2  fissures,  averaging  2.5'  wide  and  600' 
^ong,  carrying  chalcopyrite  assaying  IS'  c  copper,  S  oz.  siher  and  2  dwts.  gold 
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per  ton.     Has  3  shafts,  deepest  260'  aud  15  short  tunnels,  with  about  5,000 
tons  of  ore  in  sight.     Was  undergoing  active  development  with  early  produc- 
tion planiuHi  at  last  accounts. 
CIENGXnXA  COPPER  CO.  MEXICO. 

Office:  25  Broad  St.,  New  York  Mine  office:  Sahuaripa.  Sonora, 
Mex.  Employs  about  100  men.  Geo.  Beebe,  president;  Dr.  J  M.  Ford, 
treasurer.  Mineral  lands,  2,347  acres,  also  1,300  acres  of  miscellaneous  lands, 
fairly  watcnMl  and  timbered.  The  district  is  wild  and  slightly  developed, 
and  work  i.s  subject  to  interruptions  by  the  outbreaks  of  the  rebellious  Yaqui 
Indians.  Property  includes  the  Mina  Heal  de  la  Tayapa,  a  heavy  producer  in 
the  olden  days,  and  the  Minas  Real  dc  las  CHenguitas,  said  to  give  ores  averag- 
ing 5%  copiKjr,  70  oz.  silver  and  $3  gold  p<T  ton.  Properties  are  developed 
by  sevenil  thousand  feet  of  underground  openings  and  are  claimed  to  have 
2,000,000  tuns  of  high  grade  ore  in  sight,  which  is  undoubtedly  an  overesti- 
mate. C-ompany  plans  installing  an  electric  plant  and  at  last  accounts  was 
building  a  300-ton  smelter,  planned  for  both  mating  and  conversion,  at  Chi- 
piona.  Officers  of  the  company  are  men  of  good  standing  and  the  property 
is  undoubtedly  valuable,  but  the  company  is  too  forward  in  estimates  of  val- 
ues and  promises  of  dividends,  and  entirely  too  backward  in  giving  detailed 
information  to  substantiate  the  rather  aggressive  claims  made  for  the  mines. 
COMPAinA  MIlfERA  DE  LA  CIENGUITA.  MEXICO. 

Mine  office:  Tarachi,  Sonora,  Mexico.     Geo.  Greene,    manager.     Oper- 
ates the  Tajo,  Chipiona  and  other  mines,  opened  by  tunnels  and  producing 
gold,  silver  and  copper. 
CmcmNATI  CONSOLIDATED  MINING  CO.  UTAH. 

Office:  care  of  A.  Hanauer,  Salt  Lake  City,  Utah.     Lands  are  in  Beaver 
coimty,  L^tah.     Officers  state  that  company  is  not  a  producer  and  has  no 
statement  to  give  out  regarding  its  property. 
CIRCUMSTANCE  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Mine  office:    Huron,  Yavapai  Co.,  Ariz.    J.  W.  Nelson,  superintendent, 
at  last  accounts. 
CLAIRE  COPPER  CO.  IDAHO. 

Mine  office:  Montpelier,  Bear  Lake  Co.,  Idaho.  EmployB  6  men. 
G.  C.  Gray,  president  and  treasurer;  A.  D.  Young,  secretary.  Organised 
Si>pt.  16,  1902,  imder  laws  of  Idaho,  with  capitalization  $200,000,  sliares  50c. 
par;  unissued,  $44,000.  Lands,  3  claims,  area  60  acres,  in  an  imorganiBed 
mining  district  of  Bear  Lake  county.  Veins  occur  as  fissiu'es  in  sandstone 
and  as  contacts  between  limestone  and  porphyry,  giving  ores  assaying  4.6% 
copper,  10  oz.  silver  and  about  $1  gold,  from  a  12^  vein  carrying  cuimte, 
melaconite,  dioptase  and  chrysocolla,  opened  by  tunnels  of  lOO'  and  2XXf, 
CLAIRMONT  MINE.  MONTAHA. 

Mine  office :   Stevensville,  Ravalli  Co.,  Mont.    Amos  Buck  A  Co.,  ownera. 
A  prospect  on  which  a  limited  amount  of  development  work  has  been  done. 
CLARA  COPPER  MINE.  UTAH. 

Lands  arc  in  vicini(y  of  Thompson's  Springs,  Grand  Co.|  Utah.    Com- 
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panysaid  to  plan  installing  a  $40,000  loaohing  plant,  using  the  procc8.s  of  the 

American  Metals  Extraction  C3o. 

CLARA  ST.  DORA  COPPER  MINIIfG  CO.  AUSTRALIA. 

Offices:  142  Palmerston  Bldgs.,  Ix)ndon,  E.  C,  England,  and  Adelaide, 
•*5outh  Australia.  T.  J.  Chaney,  manager.  Lands,  160  acres,  32  miles  west 
of  Hergott  Springs,  South  Australia.  Mine  is  opened  mainly  by  shallow 
shafts  and  open-cuts  showing  malachite  and  chalcocite,  occurring  as  nodules 
"^  hard  limestone  and  in  veins  in  soft  limestone.  Has  steam  power  and  is 
*^d  to  employ  about  100  men. 
CI.ARK  MIlfE.  MICmGAIf . 

Owned  by  Edouard  A  J.  Estivant,  Paris,  France.     Is  an  old  property, 
^^riying  native  copper  and  manganese  ore.     Area,  about  2,500  acres,  locate<l 
*>uth  of  Copper  Harbor,  Keweenaw  county,  Mich.     Opened    1858;  idle  for 
"^*iiy  years;  total  production  93  tons  1,915  lbs.  fine  copper. 
CI^YTON  MINIlfG  &  SHELTING  CO.  IDAHO. 

Mine  office:     Clayton,  Caster  Co.,  Idaho.     Lawrence  Greene,  general 
"^^iiager.    Lands,    18   claims.    Ores  carry  silver,   lead   and  copper.     Has 
'^ater  and  steam-power  and  a  50-ton  smelter,  emplo3ring  about  50  men. 
CLEAR  CREEK  MINING  &  REDUCTION  CO.  COLORADO. 

Mine  office:  Russell  Gulch,  Gilpin  Co.,  Colo.  F.  R.  Carter,  superintend- 
ent. Property  is  the  Saratoga  mine,  carrying  ores  of  gold,  silver  and  copper. 
*^*«  steam  and  electric  power  and  also  owns  a  p)rritic  smelter  at  Golden,  Colo- 

CLEOPATRA  GROUP.  OREGON  &  CALIFORNIA. 

Sundry  claims  in  Josephine  Co.,  Oregon,  and  Del  Norte  Co.,  California, 
'^Wned  by  J.  S.  Crawford  and  F.  H.  Osgood,  of  Seattle.  Lands,  45  claims  and 
*  'K)-acre  millsite,  showing  good  copper  ores  and  masses  of  native  copper 
^^ighing  up  to  several  hundred  pounds.  District  is  Isolated  and  difficult  of 
**^^5eas,  but  the  property  is  regarded  as  promising. 

CLEOPATRA  COPPER  CO.  ARIZONA. 

Office  and  mine:    Jerome,  Yavapai  Co.,  Ariz.     Organized  1902,  under 

^'^^  of  Arizona,  with  capitalkation  $4,000,000,  shares  $1  par.     G.  W .  Hull, 

P'^ident  and  general  manager;  H.  E.  Wilcox,  .secretar\'.     Lands,  13  claims, 

^^  patented,  area  about  180  acres,  in  the  Verde  district,  showing  8  fissures  and 

8*sb  veins,  of  which  several  are  being  developed,  these  running  1'  to  5'  in 

^dth  and  giving  oxide,   carbonate  and  sulpliide  ores,  assaying  1%  to  65% 

^Pper,  and  1  oz.  to  500  oz.  silver  with  good  gold  values.     ILis  several  shafts, 

'^^pe8t75',  and  tunnels  of  300' and  1,250'.     Has  steam  power  and  air  com- 

P^«8or. 

CI'EVELAND-ARIZONA  COPPER  CO.  ARIZONA. 

Supposed  to  have  copper  claims  near  Ajo  Basin,  Arizona. 
CIJPP  MINE.  MICHIGAN. 

The  oldest  mine  in  the  Lake  Superior  district .  Was  a  considerable  divi- 
dend payer  until  suspension  in  1879.  Is  now  owned  by  the  Tamarack  Mining 
Co. 
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CLIFTON  CONSOLIDATED  COPPER  MINES  OF  ARIZONA,  LTD.     ARIZONi 

AhHjrhcd  in  ly-l*!^!*)'  Xc^w  EiigUmtl  it  Clifton  CoiJj>er  Miui?s    of   Ar'uon 
CLIFTON  COPPER  CO,  NEW  MEXICC 

Dtliee:     Iteming,   N.  M.     Minv  uffirp :     Siitita  Ritu,  Grant  Co.^   N. 
Organized  IWM^  with  c  apifalizitrion  STi^^M^fKlO,  sliait?s  $5  piir.     J.  L,  Burnsk 
presidpnt;  F.  V\  Hoj^tTs,  sc*crei«ry,  M,  M,  Z.  Elliott,  superiniendenL     Ijind 
Hte  in  tlie  Cfiitml  disrriet  of  Gnint  (uvuity,  with  5  sliafis,  deepest  235',  slio 
ing  .ati  ore  liody  wiid  1o  be  tO'  to  r^iV  wide  and  a  fialf-mile  long,  ean^nng  oxid 
t'lirbonale  and  snlplude  ores  wiili  oceaifional  native  copper.     Ore  is  of  coO 
cent  rating  grade,  witli  occiuViontil  paysirej^ks  of  htgh-grade  ores.     Mine  shon 
eonmdrrable  ore  ready  for  iitoping.     Hils  steain  hcmts  and  a  65*toii  cone 
trator  with  2  Himtingron  mills,  2  W  iHley  table;*  and  2  Slandard  eoncenlr 
lore,     Prr>perty  lias  b«*en  in  lit iga lion  for  some  time,  but  a  satisfactary  ^tt 
ment    was    n^ached    i>etol)er,    UH)3»     Company    plans    increasing    concen 
trator  lo  2(lt*  tim?<  daily  i  npa«*iiy^  and  resuming  work  ou  a  oon«derable  j 
CLIFTON  COPPER  MINING  CO. 

Promoted  J  1898,  by  Julius  LesiTt-nsky,  of  New  York.     Financial  op 
tions  were  not  of  a  sort  to  api>eal  to  eon^^en-ative  In^'estors.     Present  addrenl 
of  company  not  learned,  and  Iwation  of  mineral  landSj  if  any,  unknown. 
CLIFTON- ARIZONA  COPPER  CO.,  LTD.  ARIZONA. 

Suoi*eeded  by  Clifton  ConsioUdaied  Copper  Mines  of  Arizona,  Ltd. 
CLIFTON  COPPER  BELT  MINING  CO.  UTAH. 

Office:     24-a'V  ^^^:>^t   Second  South  St..  Salt  Lake  Qty,  VUih,     Inm 
office:     Deep  Creek,  Ttah,     Clyde  If.  Wilson,  president;  Frank  L.  Wilson^H 
pe<Telar>*,  treasurer  and  gi^neral  tnanag«^r.     Capitali*at ion  $25,000,  shares  5e^^H 
jiar-     Has  seeunnl  assays  (»f  35.5^^;  copper,  9  oi, silver  Jind  $1.20  gold  per  too. 
CUFTON  TINTO  COPPER  MINES,  LTD. 

Ot^HN'^s*:    2t)  21  Lawrence  Lane,  London,  E.C,,  Eng.     Moribund, 
CLIMAX  MINING  CO*  COLORADO.— 

Mine   oflitv:     Gr^iute*   Oiaffee  Co..   O>lo,     B.   H.    Pelton.    presidenuH 
Pn>perty  i*  ibe  S|Hindulix  mine,  eairring  ores  of  gokl,  silver  and  copper, 
CLIMAX  MINING  CO.  COLORADO. 

MiiK*  iillux':    t>uray;  tbiray  Co.,  Cok»,     F.  O.  Seal>ur>,  manager.     Prop- 
i-rly  i^  iht^  Sil\*er  Link  mine,  earning  ores  of  gold,  j^ilver  and  copper.     Has 
«*((*ain  aihI  gii9i4iii«*  \yo\tTT  and  rmpkivs  about  2ll  tiK^n. 
CUMAX  MUfUIG  CO.  WASHINGTON. 

Mine  otfire:  Hariog,  King  Co,,  Was)i  Frank  P.  Smith,  soperiniendem, 
i%i  kst  ^eriHilUg.  l^nda,  8  ciahn^  with  20ir  ttmnrl  and  surface  trenches. 
T^liowuig  tH]«t»ile  mstd  rkikleopyrite  giving  gDCid  ASEsaiy  valine  in  gold,  f^her  aiiij 
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nt;  Burt  H.  \\Tiitde>%  viccr-president;  R.  E.  L.  Meehan,  eecre- 

aud   general  manager;   F,   \V.    Draper,   siippruitcndenl.     Op<*rate»  the 

Maria,    Sultana  and    other  mines,  producing  copper,  gold,  silver  and 

Has  a  70ry  main  shaft  and  a  1,WX>'  umin  tunnel,     Hn.s  steam  and 

trie  power  and  a  250*ton  Bmelter,  blown  In  e^rly  in  UK)3.     Smelter  and 

Xkioes  arc  connected  by  railroad.     Is  conducted  as  a  close  coqwmtion,  but  13 

pro6tab!e  property,  paying  good  dmdends, 

AST  LINE  COPPER  CO,  MEXICO. 

OflBce:    La  CaJera,  Altar,  Sonora,  Mex.     Jolui  T,  Cave,  pre,*^ideni ;  Judson 

ElUot,  secrctar)*;  John  Hendersf^n,  general  managtT.      Organized,  1902, 

succceeor  to  lite  Por\'einr  dc  Sonora  con^pany.     Lands,  uiclude  a  gold 

perly,  14  miles  fnAm  Puzo,  in  the  Tres  di^tricl,  and  a  eopper  property, 

iy  a  profitablp  f*iivc*r  protJuocr,  in  the  Altar  district, 
AST  RA5GE  COPPER  CO. 
Incor^Miirated  January  16,  1903,  at  Koeeburg,  Ore.,  with  capitalisation 
ii>  5<X)  slmrea,  par  $50,  by  T.  R,  Sheridan,  et  aL,  to  transact  a  general 
businis5«. 

:OBAR  CHESNEY  COPPER  h  GOLD  MINIUG  CO.  AUSTRALU. 

Mine  offi<.^:    Cobar,  Robinson  Co,,  N.  S.  \V.,  Australia.     Eniploys  about 
100  men,     J,  Woolcock,  manager.     Was  opened  a*  a  gold  mine»  the  outcrop 
carrj'ing  no  copper »  but  carbonate  ores  wen*  foimtl  at  depth  of  155',  and  at 
SSfK  depth  chalcopyrite  coated  with  melaconiti-  come  into  the  shaft  in  con- 
sitkrable  quantities.     Main  shaft  is  about  fiOO'  in  depth,  "with  ore  carrying 
3^  to  8%  copper  and  about  3  dwt^.  gold  per  ton^  showing  one  35'  ore  body 
iiv»»rftjpfjg  3%  copper  for  a  length  of  800',     Uhh  strsirn  power,  10-stanip  mill 
W>d  25-ton  concentrator,  ore  and  coiu-entnitcH  b<?ing  smelted  at  the  Great 
*-<*haf  works.     Produces  about  150  tons  of  refined  copper  yearly. 
COBRB  MmniG  CO.  *        '      ARIZONA. 

Mine  office:  Florence,  Pinal  Co.,  Aria,  lu  a  Delaware  corporation  liold- 
""Kbond  and  lease  on  claims  Itl  miles  east  of  Florence,  and  is  sinking  a  2iHI' 
^^,    Ores  carrj-"  gold,  silver  and  copper. 

<!^BRE  GRAlfDE  COPPER  CO.  MEXICO. 

Absorbed  by  the  Cananea  Cons.  Copper  Co,,  now  Greene  Cons.  Copper 
'^'  A  few  of  the  Cobre  Grande  shareholders  are  suing  for  damages  against 
P'BSBnt  ownera  of  property. 

<^HPANIA  COBRIZA.      *  MEXICO. 

Said  to  have  copper  property  near  Tepezahi,  Aguaacalientes,  Mexico, 
M  letter  to  that  address  returned  unclaimed. 

^  OOBRIZA  MIHE.  MEXICO, 

Mine  office:  Matehuala,  San  Loiib  Potosi,  Mpx.     Zalasar,  Nerezo  &  Gon- 
^K  ownerF,     Zepiino  Zala^ar,  superintendent.     Produces  silver,  gold  and 
•^Pper    Mine  is  opened  by  tunnrJGi  and  f^m ploys  about    100  men. 
COHPAinA  MINERA  COBRIZA  Y  ANEXAS.  MEXICO, 

^finc  office:  Alamos,  Smora,  Mr-xiro.  Mimiicl  Haiaxar  y  Perron,  man- 
^^  Ores  carrx'  gold,  silver  and  eopp*T.  Mim*  oj^encd  by  <^haf  ts  and  tuntiels, 
Boiployed  a  small  force  in  devclopmenf  work  at  last  accoimts. 
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COCHISE  COPPER  MINING  CO.  ARIZOH) 

Office  and  mine:  Bisbee,  Cochbe  Co.,  Ariz.     L.  C\  Shattuck,  presiden 
8.    K.    Williams,   secretin,';  Jos.    Muhtnm»    superintendent.     Cttpitali*atii 
$5,000,000.  shares  il  par.     Property  is  sundry'  claim^t  lying  north  of  and 
jDining  the  Capper  Queen.     Has  a  300'  shafl   in  porphyr>^  which  ha*  ci 
sundry  stringers  showing  argrntiferom  and   aurifertius  chalcopyrite.     R 
l»ecn  regarded  as  f>f  5iniall  \ahie  until  recently,  but  if  the  Junction  Dev( 
ment  Co.  opens  a  mine,  will  lieromc  of  considerable  prospective  value 
COCmSE  MIlflNG  A  MULING  CO.  ARI201I 

Reported  dead  by  former  officers. 
COCHISE  PROSPECTING,  MINING  4b  DEVELOPMENT  CO.  MEXI 

Mine  office:   Bacoachi,  Sonora,  Mex      Employs  about  40  men.     I. 
Gates,  preaidenl;  P.  G.  Sawyer,  manager;  Geo.  Motz,  superintendent.    L&d 
(iundrj'  claims,  including  the  Sun  Kufracio,  opened  to  a  depth  of  250'^  witl 
quarter  mile  of  undergTound  openings  giving  ver\'  high  a.*5ssay  in  gold 
silver.     C<?mpany  also  has  exceptionally  promising  copper  claims  in  the 
mountains,  northern  Sonora,  giving  i^urface  showing  indicating  exijstenc^ 
a  ItM)'  vein,  from  which  some  \Tery  rich  ffpecimens  of  copper  ore  have 
Sf-'cured. 
COCONINO  COPPER  CO.  ARI20W 

(Jllice:  420  Merchants  Loan  &  Trust  BJdg.,  Chicago,  111     Mine  oflR« 
Ryan   Coconino  Co.,  Ariz.,  via  Kanab,  Utah.     Organized  1901,  under  lais^*s     ^ 
New  Jersey^  with  capitalization  ^,t)no,0O0^  shares  $10  par.     Donald  Gr«ir^»^t, 
pre^ifdent;  L.  P.  lk»ylp.  secretar)  ;  \\\  S.  McC*omick,  treahurer;  E.  P.  Jennin^^^ 
general  manager.     Landn,  Xi  cluinis,  area  tj60  acre*?,  ali^o  80  acres  miscetl*— *** 
ecuLH  laudA,  showing  l>lankct  veins  carrying  carlMinate  ores  estimated  to  avc 
age    10%   copper,   which   arc   slripixxl   and   worked   open*east.     KslmiAf' 
amount  of  ore  in  ^ight  is  500,000  tons,  and  blocked  out  for  st oping,  lOO^Od^^ 
tons.     Smelter  is  at  Ryan,  7  milen  from  mine,  receiving  ore  by  wagons*    C^t^^'* 
pany  installed  a  lOO^ton  leaching  plant  iising  the  new  NeiU  process,  l*it<*  ^^*^ 
1902,  and  superintendent  has  stated  that  plant  and  process  are  an  abwlyi^^ 
succewi,  but  it  eunnf*!  be  leumed  that  property  is  now  in  operation.  ^_^___^ 

COLDWATER  COPPER  MINING  CO.  COLORADC^ 

Office:  IvaiamazoOf  Mich.  Mine  office:  Pearly  Larimer  Co.,  Colo,  ^ic:^^^^^^ 
ploys  about  25  men.  G.  L.  Baldwin,  president ;  Edward  Gilltu,  general  mai^^^ 
ager;  Phillip  Reardon,  superintendent.  Lands*  6  claims,  north  of  the  M^^^ 
Zirkel  and  about  3  milee  south  of  Pearl,  known  as  the  Wolverine  mine.  Mai^^^ 
shaft  is  ISC  deep  and  shows  raaswix'e  chalcocite  and  a  little  diaseminatcC^^-^ 
chaleopyrite.  Has  steam  |>ower.  A  small  trial  shipment  made  to  a  Chicagt::^^^ 
wuelter  gave  returns  of  about  40%  copper,  with  fair  silver  and  gold  values. 
SOCIEDAD  COLECTIVA.  CHILE- 

Suppo.sed  to  I>p  reopening  the  Tiltil  mine,  department  of  Santiago,  Chile . 
MINAS  COLON,  RECOMPENSA  Y  OTRAS-  MEXICO^] 

Mine  othiM':    Choix,  Siimtoa,  Mex.     Juan  H.  Meudoza,  owner  and  man- 
ager. Have  lead-copper-^ilver  ore  and  are  said  to  be  working  about  100  mea^ 
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COIOHAL  GOPPSR  00.  W€fWA  SOCnU  4  OVTAMia 

Office:  32  BrottdwBv,  New  York.  Mine  oflBcr:  Adrocmte.  CUmbcfkiKi 
^•,  N.  S.  Employs  about  125  men.  Oigukwd  Jmn^jaay  19.  1>99.  imder 
^«S  of  West  Yirginis,  vhh  csphaliimuon  S5.00riX)00.  ahsres  $1  par.  J.  A. 
^^^Uiway,  president  and  genefal  manager;  H.  D.  Hanvay.  serretary:  A.  Mun- 
S^,  treasurer;  S.  IL  Arcliibakl,  superintendent.  Laodf.  abmit  2.000  acrr^. 
^f^wing  6  contact  veins,  of  which  3  are  being  dei-eloprd.  tfaesie  having  an 
^verage  width  of  25'  and  canying  about  2.5^  copper.  Has  2  \-erticaland  one 
■>icline  shaft,  latter  500^  in  depth.  Siachinerr  outfit  inchides  3  Band  air 
^^<>mpre8Bor5,  3  large  and  6  amall  hoists,  driDs,  etc.  Has  a  400-ton  concen- 
trating mill,  with  Bkke  cmsheis,  loDs,  jig^,  tables,  serpens,  etc..  connected 
^th  mine,  1)  miles  distant,  by  a  36'  gauge  railroad.  Nearest  railway 
^  30  miles  distant,  but  pioperty  is  located  on  the  shore  of  the  Bay  of  Fundy 
AQd  receives  all  machinery  and  supplies  b^-  water.  Company  also  owns  the 
New  Annan  mine,  carrying  sulphide  ore  in  lenses,  and  the  Chandos  mine,  in 
I'^eterfooro  county,  Ontario,  latter  showing  a  4'  vein  assaiing  S^  copper,  but 
i^w  idle.  Begun  building  a  200-ton  concentrator  September.  1902.  Com- 
pany plans  a  6%  bond  issue  of  $300,000. 

COLOHIAL  COPPER  CORPORATIOH,  LTD.  AUSIKALIA. 

OflSces:  Salisbury  House,  London,  £L  C,  £ng.  Mine  office:  Lithgow, 
Hobinson  Co.,  N.  S.  W.,  Australia.  G.  Hardie,  chairman;  C.  P.  Oswald, 
secretary;  J.  Wills,  mine  manager.  Registered,  March  29,  1899.  Capital, 
iHMninal,  £125,000;  issued,  £102,507.  Lands,  245  acres.  No  work  being 
<^one  at  present  and  property  is  to  let  on  tribute, 

^  COLORADO  MIHE.  MEXICO. 

Mine  office:  San  Xavier,  Sonora,  Mex.  Don  Carlos  Yanes,  owner, 
^"^as  working  a  small  force,  driving  a  tunnel  to  develop  copper  ores,  at  last 
•ccounts. 

COLORADO  COHSOLIDATED  MINIlfG  CO.  COLORADO. 

Mine  office:  Cochetopa,  Saguache  Co.,  Colo.  Ores  carr>'  gold,  silver 
^^  copper.  Has  steam  power  and  lO-stamp  mill,  emplo>'ing  about  20  men. 
COLORADO  COPPER  CO. 

Stock  put  on  the  market  by  Wm.  F.  Wemae  &  Co.,  421  Olive  St.,  St. 
^tiis,  Mo.,  notorious  promoters  of  swindling  mining  companies.  Company 
"^  to  have  lost  its  lands  and  stock  worthless. 

<^L0RADO  MmiNG  &  DEVELOPMENT  CO..  MONTANA. 

Office:  19  East  Broadway,  Butte,  Mont.  Mine  office:  Corbin,  Jeflfer- 
"^^  Co.,  Mont.  Capitalization  $600,000,  shares  $1  par.  Lands,  sundr>' 
cUiing  in  the  Corbin  district,  including  the  Hidden  Treasure  and  Copper 
^^^^en  mines,  showing  assay  values  in  copper,  gold  and  silver.  Will  prob- 
T^^y  change  title  early  in  1904  to  Corbin-VVickes  Copper  Mining  Co.,  and 
"^cpeaae  capitalization  to  $1,000,000. 

^lORADO  MINING  &  SMELTING  CO.  MONTANA. 

Mine  office:     Butte,  Silver  Bow  Co.,  Mont.     Capitalization  $2,500,000 

«  entirely  owned,  except  foimders'  shares,  by  the  .Vmalgamated  Copper  Co 

finploys  about  400  men.     Geo.  T.  McGee,    superintendent.     Operates  th^ 
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Gagnon  mine,  in  the  western  limits  of  the  Butte  copper  zone,  ore  from  w 
is  decidedly  zinciferous  and  the  richest  in  silver  of  any  Butte  copper  ir 
Has  a  3-compartment  1,800'  main  shaft,  sunk  at  an  angle  of  74®,  with  ai 
shaft  of  the  same  depth  700'  to  the  westward.  Has  steam  and  electric  po 
with  a  22x48"  Dickson  hoist  operating  3- ton  skips,  and  a  10-drill  Ranc 
compressor.  Has  a  smelter  at  Butte,  operating  on  the  Gagnon  ores 
doing  a  general  custom  business,  producing  matte  which  is  converted  at 
Washoe  plant  in  Anaconda.  Production  is  about  7,500,000  lbs.  of  ref 
copper  3'early. 

The  following  table  gives  a  sununary  of  operations  and  resulta  for 
fiscal  year  ending  June  1,  1903: 

Tons  of  ore  extracted 235,680 

Gross  yield. $998,638.89 

Cost  of  extraction  581,126.24 

Cost  of  extraction,  per  ton 2.46 

Cost  of  transportation   37,693.39 

Cost  of  transportation,  per  ton .16 

Cost  of  reduction 336,728.29 

Recapitulation: 

Gross  proceeds 1998,638.89 

Cost  of  mining 581,126.24 

Freight  on  ore 37,693.39 

Cost  of  reduction 336,728.29 

Total  expense    955,547.92 

Net  proceeds    43,090.97 

COLORADO  &  CONNECTICUT  GOLD  MINING  CO.  COLOIU 

Office:  35  Wall  St.,  New  York.  Organized  1902,  under  laws  of  & 
Dakota,  with  capitalization  $400,000,  shares  $5  par,  non-assessable.  ^ 
Garlick,  president;  A.  S.  Garlick,  secretary.  Lands,  3  claims,  area  21  at 
in  the  Galena  district  of  Hinsdale  county,  Colorado.  Company  is  prosp 
ing  three  2'  fissure  veins,  giving  assays  of  9%  to  19%  copper,  with  good  si 
values,  from  chalcopyrite,  tetrahedrite  and  occasional  silver-glance.  H 
50'  shaft  and  800'  tunnel. 

COLORADO  RIVER  GOLD  &  COPPER  CO.  CAUFOR] 

Office:  405  Mason  Opera  House  Blk.,  Los  Angeles,  Cal.  Mine  of 
Mellen,  Cal.  Employs  3  men.  E.  W.  Peck,  president  and  general  mana 
Paul  C.  Thome,  secretarj';  E.  S.  Gannon,  treasurer  and  assistant  mana 
Wm.  T.  Field,  superintendent.  Organized  July  1,  1901,  under  laws  of 
sBona,  with  capitalization  $1,500,000,  shares  $1  par;  unissued,  $650,( 
Lands,  10  claims,  area  200  acres,  in  the  Monumental  district  of  San  Bern 
ino  county,  showing  9  fissure  veins  or  lenses,  of  which  one  is  of  3'  avej 
width,  opened  by  shafts  of  50'  and  lOO'  and  several  short  tunnels,  ret 
ing  average  assays  of  7%  copper,  2  oz.  silver  and  $13.50  gold  per 
from  malachite,  chalcopyrite  and  pyrrhotite.  Company  contemplates 
stalling  steam  power  and  ii  concentrator,  or  soiling  the  property. 
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)LD  Sl  copper  CO.  UTAH. 

Orjcani^i'd  1902,  with  (apiUilizatiiiii  $600,(XHI,  Uy  V.  F,  Brown,  Wallace 
X^.  Wiyi.  ct  id.,  at  Sdt  Lake  City,  I'tah.  to  take  over  the  C.  M.  C.  group  of 
iz-laiins,  in  Bl^avt'^  coimty,  Utah, 

CrOLUBfBU  COPPER  CO,  AIUZONA. 

Office:    919  Chcslnut  St,,  St.  LouLs,  Mo,     Zach.  W.  Tinker,  prt^sident; 
^,  L,  Steinmeyer,  secrelarj';  P.  J.  GoIp,  superintendent.     Has  mining  prop- 
^y  ne&r  Globe,  Gik  Co.,  Arizona,  showing  arj^entjferous  and   fturiferous 
^  ores^  verv  sli*chllv  devvloped.     Has  sUnni  power. 
rCLUMBIA  COPPER  BHWING  CO.  ARIZONA. 

Suppostfl  !*»  \m\'t^  clfiinis  near  Jerome^  Yavapai  Co.,  Aril. 
COLUMBIA  COPPER  MIiaHG  CO.  UTAH. 

Property  sold,  19<I3,  to  the  Ohio  Copper  Co. 

COLUMBIA  RIVER  GOLD  MUHNG  CO.  WASHIHGTON. 

Mint?  office:     Kettle  Falls,  Stevrns  (  o.,  Waj*Ii.     J.  M.  Fish»  fiUfK^rmtend* 

^nt    Ores  carr\'  gold,  silver  and  copper.     Has  steam  power, 

lCOLUMBUS  CONSOLIDATED  MINING  CO,  UTAH* 

Office:     10  Mliiii  BIk.,  Salt  Lake  City,  Utah.     Mine  office:     Alta,  Salt 

;Co.,  Utah,     Employs  about  25  men,     Anthony  0.  Jacobson,  prejsident 

I  genera]  manager;    C.  K.  McComick,  vire-pn^^ident ;  Arthur  E,  Snow, 

*^eTPtar>'  and  Treasurer.     Organized,  1902,  undr-r  law?^  of  Utah,  with  capital- 

**JMion  $l5(^,tX)0,  sliarew  50e.  par.     Lands,  14  clainis,  area   145  arres,   in  the 

I  little  Cottonwood  di^jtriet,  showing  9  fissure  and  eoniaci  veins,  of  which  6 

L^fc  eeiid  tx»  av^erage  12'  width,  carrj'ing  estimated  a\'erage  valuea  of   2,5% 

T,  18%  lead,  \5%  xinc,  14  oz*  sUver  and  $1  gold  per  ton.     Principal  ore 

are  fissure  and  eon  tact  veins  in  limestone  and  quart  zite,  with  highly 

I  •^^uufndiied  sections  ranging  30'  to  100'  wide  for  several  hundred  feet  in  dis- 

^^'iw,    Ores  are  carbonate  on  smfare  and  mainly  sulphides  at  depth,  con- 

*^^ntnitiDg  4  or  5  inlo  1.     Has  4  shallow*  shafts  and  3  tnmieK  longest  900', 

^tth  a  foiisiderable  amount  of  ore  blacked  out  for  stoping.     Has  2  Pelton 

^bwU,  actuated  by  water  under  a  In'ad  of  4^*4',  delivered  through  4,500'  of 

^•^  Had  22*  steel  pif>e,  developing  660  h.  p.,  which  in  t  ran.sfoniicd  iulo  elec- 

^Hcjiy  hy  two  3,000*kw-  dynamos  and  carried  to  the  mine  by  a  4j'mile  eleetric 

J  * ''twuraiasion  line,  nearitig  completion  at  the  end  of  1903.     Has  a  15-drill  air 

►    '^JnjttesBor  and  pr»wer  drills.     Li  1903  shipped  some  high-grade  ore  netting 

*  ^  pff  ton,  al^i  977  tons  of  Rmelting  ore  that  gave  average  r^'tuniB  of  upwards 

^!*^  t29  per  ton,  netting  ?28,H29.20  during  the  la.st  three  months  of  1003,     Ore 

*^W  to  the  American  .Smelting  ^  Refining  Co.  under  a  two-year  contract 

r'^^'ifling  for  a  maxinmm  tonnage  of  2,0tlO  tons  motithly.     The  management 

^  '^perienced  and  honest,  and  the  property  is  con<?idered  valuable 

^^LUSA*PARROT  ftHNTNG  &  SMELTING  CO.  MONTANA. 

Office  and  mine:     10  West   Broadway,   Butte,  Silver  Bow  Co.,  Mont* 

'i^ti  W,  A-  Clark,  president;  A*  H.  Wptjiey,  secretarj^  and  manager;  Thos. 

^^mt,  fiuperintcndent.     Company  is  capitalized  at  $1 ,000,000  and  operated 

**  *  close  corporation.     Land«^   include   the  Co hisa- Parrot,   Original,   Ea^t 

^t«»WArt,  West  Stewart,  Divee,  Woohnan  and  Home  mines,     Main  shaft  on 


the  Ongiiml  is  1,40(K  In  depth,  with  two  compartments.  The  East  Stewart 
htti^  a  1  rSW  three-ctimparl  tneiif  incline  slmfl ,  with  1 20'  ^tt^el  gal  lows- frajtie ;  the 
VV'f^flt  Stewart  a  .«hftft  of  1 JCMK  with  120' steel  gallows-frmxio.  All  the  working 
mines  have  underground  con  neet  ions  with  ad  jobiing  pro  pert  ie.s  and  are  well 
ventilated  and  equipp<'d,  wiili  duplicalo  32''x72'  Xordberg  haists  at  the 
Original  and  WV^t  Stewart  nniies.  Property  has  a  good  mining  equipraeot, 
recently  improved.  Two  StKlrill  IngersoU-8ergeant  air  compressors  are 
being  installed  at  the  Original,  to  be  oix^rated  hy  two  500-h.  p.  induction  mo- 
tors taking  power  frnm  the  Canyon  l-Vrr}'  plant.  Ha^^  a  1,000  ton  smelter, 
ri'btult  in  1902,  with  2  additional  fnmaees  under  consln*etion.  For  the  year 
ending  June  30,  1903,  ore  production  was  265,113  tons,  giving  a  gross  yield 
of  $8.29  per  ton,  Vo»i  of  mining  was  S3J0  per  ton,  and  of  transportation 
22,9c.  pt^r  ton.  Net  protits  were  S24r>,7S5, 
COMANCHE  MINING  &  SMELTING  CO.  NEW  MEXICO. 

Office:  tM>2  Gi.idsniith  HUlg,,  Milwaukee,  Wis.  Mine  oifiee:  Silver 
CHty,  Grant  Co.,  N.  M.  Organijaed  1902,  under  law^s  of  New  Mexic»),  with 
eapitaliaalion  $5,tMX>,000,  S,  S.  Gurry,  pn\Hident  and  treasurer;  Clias.  J. 
Laughren,  secretary.  Lands,  38  clainiH,  area  760  arrt*fi,  in  the  Bum^  moun- 
tains, 13  miles  from  Silver  City,  .showing  euprile,  malachite,  azurite  and 
chr>'s^jeolla.  Hiid  an  option  on  the  Hearst  snipltcr  at  Silver  City,  which  was 
burned  June  3(^,  19t)3.  Mine  idle  at  last  acc<junts, 
COMMERCE  GOLD  9c  SILVER  MINING  CO.  ARIZONA. 

Supposed  to  have  claims  near  Duncan,  Graham  Co.,  Ariz.,  but  letter  to 
that  address  retunied  undaimcd. 
COMMODORE  COPPER  MINING  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  office,  Eneampment^  Carbon 
Co.,  Wyo. 
COMMODORE  MINES,  LTD.  BRITISH  COLUMBU. 

Capitahzation  $7r»0,000.     Jas,  R.  Webst€%  president;  \\\  H.   Pegram, 
fiecretar>r.     Advertises  head  office  at  Vancouver,  B,  C,  but  letter  to  (X)nipany 
at  that  address  retunuHl  unelaimed. 
COMSTOCK  MINE,  MONTANA, 

Mine  offite:     Bawiiv,  JeiTerson  Co.,  Montana, 
COMSTOCK  MINING  CO.  WYOMING. 

Ofhce  and  rtiine:  P«  O,  Box  132,  Encampment,  Carbon  Co.,  Wyo.  Win. 
Norell,  president  and  genenil  manager;  C.  B.  l^^rgqnist,  secretary.  Organ- 
ii«pd  Oct.  L  ^^^\  under  laws  of  Wyoming,  with  capitahzaiion  $l,04X),tKJ0. 
phaff's  II  par;  uniKsued,  $-142,150.  Lamls,  5  claims,  area  103  acres,  also  a 
•^0-aere  milkite,  in  the  Baffle  Lake  dij^triet,  showing  4  fLssure  \'ein>!,  of  which 
2,  averaging  ItV  width  and  gi\ing  assays  of  15%  copper,  20  oz.  silver  and 
13. bi  gold  pir  toll,  have  bi*<^n  cut  hy  a  25ty  tunnel. 
COMSTOCK  &  TASMAN  LYELL,  CONSOLIDATED.  TASMANU. 

Wiis  employing  13  men  in  prospecting  on  the  Tvestem  slope  of  Mt.  Lyell, 
Montague  county,  Tfk^nania,  at  last  acconntn. 
LAS  CONCAVAS  MINE,  COSTA  RICA. 

An  old  copper  property  in  Costa  Rica,  opened  in  the Eiglxteent h  Century 
or  earlier.     Now  idle. 
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lA  MINERA  CONCEPCIOII  DEL  ORG*  MEXICO. 

Mine  office:     Conoppcbn  del  Oro>  Zacateras^  Mexico.     OrganUed  Wy2, 
HplUi  capiiaiization  $30,000,  shares  130  par,     Santiago  Chamberlain,  preai- 
^Bent;  J.  L.  Kowalski,  secretary  and  general  manager;  Santiago  CliamUerkin, 
^Br*«  sQpertDtendent ;  Juan  Sanchez,  tn'ming  captaith      I..and«i  32  pertetienciaftf 
^B%ak  about  80  acres,  in  tlie  Ma2apil  district.     Vein  averages  4\  canning  oxide 
ores  a-^-eraging  30%  copper,  with  gold  and  sih'er  valae«.     Shaft,  33  metnvH. 
Ore  is  shipped  336  miles  to  smelters  at  San  Luis  Potosi.     Has  gasoline  power 
and  employs  a  considerable  force, 
^^BCRETE  GOLD  MnOIfG  CO.         '  COLORADO. 

^B       Office:     3*24  Cooper  Bldg.,  Denver,  Colo.     Mine  office:     Central  City, 
^BOilpia  Co.,  Colo.     Saml.  V.  Newell,  Buperintendent.     Ore^i  carry  gold,  iiilver, 
^f  lead  juid  copper.     Haa  steam  power  and  employs  about  2Jy  men 
"^  COHDOF  MIHE.  ARIZONA. 

I  Office  and  mine:    Oracle,  Pinal  Co.^  Ariz.     T.  C.  Condon,  owtkt;  Geo.  K. 

I        Meli,  miperintendent,  at  last  accounts.     Has  gaiKiUnc  power. 
^COMPAIOA  MUTERA  DE  COKDORIACO.  CHILE. 

^H        Miae  office:    La  Serena,  Coquim bo,  Cliile.     Haa  steam  power  and  employs 
^  50  to  75  men. 

COIEJO-COLORADO  MIITIRG  CO. 

Mine  office:    OcotMn,  C)axaca,  Mex.     F.  B,  Morse,  manager 
pU,  alver  and  copper.     Mme  opent*d  by  shaftit  and  tuntul 
power,  5  stamps,  2  Huntington  luilb  and  30-ton  cyanide  plant 
•boot  100  men. 
COHGOR  GOLD  &  COPPER  MIITOTG   CO. 

Office:    506  Auerbach  Bldg.,  Salt  Lake  City,  Utah.     location  of  prop- 
erty, if  any,  unknown.     Couipany  gives  no  answer  to  inquiries, 
COJTGRBSS  COPPER  MHIING  CO.  COLORADO. 

Mine  office:  Red  Mountain,  Ouray  Co.,  Colo.  Geo.  H.  Folt*,  manager. 
Has  cupriferous  gold  and  silver  ore*,  opened  by  shafts  and  equipped  with 
steam  power,  employing  about.  20  men, 

COITGRESS  GOLD  St  COPPER  MINING  CO.  WASHINGTON, 

Office:  Spokane,  Wash.  Joseph  RobIow,  president;  i.  Goodrich,  sec- 
'Waiy.  Lands,  about  80  acrc«,  in  the  Keller  district  of  Ferry  Co.,  Wash, 
ifiw  opened  by  shafts  and  tunnels,  on  2  veins  giving  good  assay  values  in 
BoM»  silver  and  copper,  with  some  nickel.  Cannot  be  learned  that  any  work 
w  in  progress. 

^  P.  CONNOR  CO.  CALIFORNIA. 

Supposed  to  own  gold  and  copper  ckims  in  the  vicinity  of  Redding, 
Co.,  Cal     Was  stated  in  the  preas  that  company  proposed  erecting  a 
^ton  smelter,  but  no  confinnation  secured, 

COHQUBST  CONSOLIDATED  MINING  CO.  WASHINGTON. 

Office:  426  Postal  Telegraph  Bldg.,  New  York,  Mine  office:  Newport, 
^^''^'ens  Co.,  Wash.  John  H.  Shaw,  president;  J.  W,  Hays,  secret a^>^  Is  a 
^^nsolidation  of  the  Conquest  Gold  &  Copper  Mining  4  Milling  C\).  and  the 
'Wricnn  Eagle  Mining  &  Milling  Co.  T^ande*,  12  claims,  showing  3  veins  of 
"to$'  width,  opened  by  about  2,200'  of  tunnels. 
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CORSICA  &  MEXICO. 
F,  Huwdon,  chainnan; 


CONSERVATIVE  MININa  CO.  WASHIKGTOir. 

Office.     Snohomisli,  Wash.     Mine  office:       Silverton,  Snohomish     Co-^ 
\Va.^h,     Fmnk  M.  Evans,  president ;  Hugh  Kennedy,  secretary  and  managi^r* 
Property  idle  at  last  aceounis. 
COKSOLIDATED  COPPER  CO. 

Former  offirp,  A  in*  worth,  B.  C.     Deftd. 
CONSOLIDATED  COPPER  CO*,  LTD, 

Officer:  Da^^hwcKKl  nou.**,  London,  E.  C,  Eng 
C.  Cook,  secretan  ;  Thos,  P  Rowe,  ttiiwag)^.  Capital,  nonmial,  £1130,000; 
issued,  £92,500.  Land5«  inrlude  La  Bufa  de  Charcas  rbiiHis»  camming  copj)er, 
silver  and  lead  orea,  in  the  state  of  San  Luis  Potosi,  Mexico,  and  sundn-  ad* 
joining  cliumis;  aIbo  the  Lacone  copper  mines,  in  Cornea,  on  which  work  haj: 
been  suFpended, 
CONSOLIDATED  COPPER  CO.  OF  PARRY  SOUND.  ONTARIO. 

Office:    Duluth,  Minn.     Property,  sundr}'  lands  in  the  Parrj^  Sound  dis- 
trict of  Ontario,  including  former  holdings  of   the  Ilattie  Belle  Gold,  Copper 
&  Nickel  Co.    Is  averted  to  have  4,000,000  tons  ol  ore  in  sight,  claimed  to 
carry  net  values  of  $10  to  %\^  per  ton. 
CONSOLIDATED  COPPER  CO.  OF  YIRGINIA. 

Office:     317    Broadway,    New   York.     Organized   1902,   under  laws  of 
South  Dakota,  with  capitalization  $100,000,000.     Franklin  Bien,  president; 
Nathan   E,    Clark,   secret an\     LcM'ation   of  coujpany's  prtjperties,    if  any, 
unknown*     Thought  to  have  some  connection  with  the  United  Copper  Co. 
CONSOLIDATED  COPPER  MINING  CO,  IDAHO. 

Mine  office:     Mineral,  Wasliington  Co.,  Idaho.     G.  W.  McDowell,  gen 
eral  manager.     Is  ojjening  a  40'   \^ein  carrj'ing  argentiferous  copper  orea. 
Has  steam  power  and  a  i?inall  smelter,  employing  about  50  men 
CONSOLIDATED  COPPER  MINING,  MaUNG  COLORADO 

&  SliELTlNG  CO, 

Office:  417  Temple  Court,  Den\'er,  Colo,  Mine  office:  Eldora,  BouMer 
Co.,  Colo.  Employs  20  men.  Organiied  1S99,  under  laws  of  Colorado,  with 
capitalization  $3,000,000,  shares  $1  par,  J.  B.  Johnson,  president  and  gen- 
eral manager;  E.  W.  Kelly,  secretary*;  K.  W.  Il^mt,  mine  superintendent. 
Lands,  14  claims,  area  130  acnes,  in  the  Grand  Island  dbtricT,  showing  4  con- 
tact veins  between  granite  and  phonohte,  one  \nth  a  width  of  about  20t)' 
hax'ing  a  3'  to  20'  i>oystreak  that  gives  an  average  assay  uf  I5f^t  copper,  15*^ 
lead,  40  02,  silver  and  $20  gold  per  ton.  from  homite  and  elialeopyrite  Main 
shaft,  360':  also  a  1,350'  tunnel,  with  about  2,500'  of  underground  openings. 
Has  a  100-h.  p.  steam  equipment  and  3-dnU  bXt  compressor.  Company  in- 
tends completing  tunnel  in  1904  and  does  not  plan  sloping  until  timnel  is 
finished - 
CONSOLIDATED  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  56  Broadway,  Xew  York.  Mine  office:  difton,  Graham  Co., 
Aril.  Capitalization  $1,000,000,  shan?s  $1  par.  John  I.  Hutchinson,  presi- 
dent; Fred  K.  Jow^s,  secret ar\'.  Lands,  sundn  claims  nc»ar  the  mines  of  the 
Arixooa  Copper  Co.,  partly  developed  by  tunnels  and  shalt^,  also  lands  m 
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Yavapai  county,  Arizona.    Has  paid  one  irivulond   of  $490.71.     Promoted 
'>y  Dougla:j,  Lacey  &  Co.     Idle. 

CONSOLIDATED  GOLD,  COPPER  WYOMING  &  COLORADO. 

k  COAL  CO. 

Mine  office:     care  of  W.  C  Henr}*,  Encampment,  Carbon  Co.,  Wyo. 
*'.   E.  Hedding,  pre.sident. "  Is  understood  to  have  been    formed  to  act  as  a 
'iierging  company'  for  sundr>'  coal  and  copper  mining  corporations  in  Carbon 
^'id  Albany  counties*,  Wyoming,  and  Larimer  county,  Colorado. 
CONSOLIDATED  GOLD&  COPPER  MINUTG  CO.  UTAH. 

Office:     25  Hrt)ad  St.,  New  York.     Mine  office:     La  Sal,  Grand  Co., 
^^t^h.     A.   Graham    Donnelly,   president;  Gid   R.   Proper,   superintendent. 
C'apitalization  $2r),()00,0()0.     Claims  to  have  lands  in  Utah,  Montana,  Colo- 
■"^ado  and  Oregon.     Is  grossly  over-capitalizoil. 
COirSOLIDATED  GOLD  &  COPPER  MINING  &  MILLING  CO.  WYOMING. 

Supposed  to  have  lands  near  EIncampment,  Carbon  Co.,  Wyo. 
COHSOLIDATED  MINING  &  SMELTING  CO.  NEW  MEXICO. 

Mine  office:  C<*rillo8,  Santa  Fe  Co.,  N.  M.  11.  H.  Thomas,  manager; 
J-  li.  Wells,  superintendent.  Ores  carr>'  gold,  silver,  lead,  copper  and  zinc. 
Company  \s-orks  the  Tom  Paine,  Albany  and  other  mines,  extensively  devel- 
oped, well  equipped  with  gasoline  and  electric  power,  and  employing  about 
^-'iO  men.  Has  a  120-ton  smelter  and  secures  a  little  copper  as  a  by-product. 
COHSOLIDATED  MINING  &  SMELTING  CO.  UTAH. 

Formerly  at  Brigham,  Box  Elder  Co.,  I'tah.     Dead. 
COHSOLIDATED  AFRICAN  COPPER  TRUST,  LTD.  RHODESU. 

Offices:  8,  Old  Je^Tv,  Ix>ndon,  E.  C,  Kng.  Dr.  Hans  Sauer,  chairman; 
'^.  A.  Piper,  consulting  engineer;  H.  CI.  Sidgreavos,  secretary';  C>Til  E. 
■^r^ckenbiir}',  mine  manager.  Captial,  nominal,  IT)00,()(M);  is.sue<l,  £474,500. 
■-ands,  135  claims,  inclmling  tl»<'  Alaska  inifie  in  tlio  Lomagunda  district  of 
•Rhodesia,  al^^o  sundrj*  valuable  gold  claims  and  right  to  locate  all  copper 
^'^iins  within  an  area  f>f  1,242  square  miles.  The  Alaska  mine  is  about  90 
•'Ules  northwest  of  Salisbury  ami  30  miles  from  a  railroad.  This  shows  the 
^''^^nd  largest  ancient  workings  in  Rhodesia.  The  ore  bodies  have  an  average 
^'*^th  of  1.50'  and  length  of  IJiMY.  Copper  ore  has  been  found  at  depths  of 
^^  to  800'  in  numerous  diamond  drill  borings.  Company  has  suffered  from 
^'^  shortage  of  labor  now  prevailing  in  South  Africa.  Property  is  regarded 
^  decidedly  promising. 

^QliSOLIDATED  GEM  MINES  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  W.  S.  Renshaw, 
^lunager.  Ores  carry  gold,  silver,  lead  and  copper.  Has  steam  power  and 
^^tamp  mill,  employing  about  40  men. 

^^KSOLIDATED  JEFFERSON  GOLD  &  COPPER  MINING   CO.        UTAH. 
Organized  June,  1902,  under  laws  of  Utah,  with  capitalization  $1,000,000. 
^HSOLIDATED  KING  DEVELOPMENT  &  ARIZONA. 

COLUMBU  COPPER  MINING  CO. 

Office  and  mines:    Jerome,  Yavapai  Co.,  Ariz.     Organized  under  laws 
cf  Arizona,  with  capitalization  $6,000,000,  shares  $1   par.     Geo.  W.  HuU, 
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president;  H.  E.  WiIcjox,  f^eoretaiy.  Lands,  34  clflims,  area  400  acres,  in  the 
Wrde  dLstrict,  showing  several  ore  bodies*  earning  oxide,  cat4>*inate  and  sul- 
phide ores  jfive  assay  values  in  copper,  gold  and  silver,  opened  by  a  400^ 
shaft  and  ^^eveml  timnol>*,  btigeKt  V,2(My.  Has  gasoline  power  and  employi 
about  20  mtn. 
CONSOLIDATED  STANLEY  MUTIKG  A  MILLING  CO*  COLORADO. 

Office:     Jacksonville,   Ills.      Mine  office;     Idaho  Springs,   CWr   Creek 
Co.,  C'olo.     Jolm  M.  JackRon,  superinfeodent.     Ores  carr>^  gold,  silver,  lead 
and  copper.     Has  steain  and  water  power,  with  10-stamp  iniJJ,  and  employs 
about  40  men. 
COMPANIA  MINERA  LA  CONSTANCIA.  MEXICO. 

Offire:  SnltilJn,  Mexico.  Mine  office:  La  Esmeralda^  Coahuila,  Mex. 
Daniel  Sada,  g*'iMTal  nmnager.  Op<*ratej*  the  Juarez,  Providencia,  General 
Escobedo  and  other  niineji,  prodncing  ores  of  .silver,  lead  and  eopper.  Main 
shaft,  550';  also  a  2,000'  tunneL  Has  «teani  power  and  employ's  a  eonsider- 
able  force. 
C0NSTAI*TINE  COPPER  MIIflNG  CO.  WYOIUKG. 

Office:    76  Eaai  Third  >*t.,  Winona,  Minn.     Mine  office:     Encampment, 
Carbon  Co.,  Wyo.     W.  H.  Elmer,  president;  Earie  C  Clemens,  secretary; 
P,  J.  Winters,  superintendent.     Is  developing  by  tunnel. 
CONSTELLATION  mifES.  ARIZONA. 

Mine  office:    Briggs,  Yavapai  Co.^  ArisE.     VVn^.  F.  Roberts,  owner.    Ores 
carry  gold  and  coppi^r  values. 
CONSTELLATION  MINE.  CALIFORNIA. 

Mine  office;    Canipo  Seco,  Calaveras  Co.,  Cal.     C.  Berger,  owner;  E.  J, 
lierger,  BUperintendent.     Ha.^  steam  power  and  wa«  working    a  small  force 
at  la«t  accounts. 
CONSTELLATION  GOLD  MINES  CO.  OREGON. 

Mine   office;     8unip1er,    Baker   Co.,   Ore.     J.    Higgins,   superintendent. 
Ores  carrv^  gold^  silver,  lead  and  copper.     Employs  12  men. 
MmA  CONSITELO.  ItEXICO 

Office:    care  of    Dr.  A.  F.  Gavilan,  owner,  Durango,  Mex.     Letter   n;- 
tumed  unclaimed,  from  former  mine  office,  Yerbaniz»  Durango,  Mex.     Ores 
carry  copper,  silver,  gokl  and  lead. 
COSIJMNES  MINE.  CALIFORNIA. 

Xow  held  \>y  the  Rio  Vista  Gold  tt  Copper  Mining  Co, 
CONTACT  GROUP.  ARIZONA. 

Office:    care  of  A.  A.  Patterson,  Globe,  Gila  Co,,  Arii.     A  group  of  7 
claims,  near  the  Bobtail  mine,  about  15  miles  from  Globe. 
CONTENTION  MINING  CO.  COLORADO. 

Mine  office;     Silverton,  San  Juan  Co.,  Colo.     G.  E.  Collins,  manager. 
Ores  carry  gold,  silver  and  copper  vahies.     Mine  has  steam  and  water  power 
and  employs  about  40  men. 
CONTINENTAL  COPPER  CO.  WYOMING. 

Office!     Colorado  Springs,  Colo.     Landu*,  in  vicinity  of  Battle,  Carbon 
county,  Wyniuing.     John  M.  Harraii,  pre.sitle  nt;  J.  \\\  Wall  work,  secretary. 
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Mine  office:  Battle,  Guboa  Co.,  W>-o.  J.  T.  Brovn.  supehnteiMlent, 
•It  last  accounts.  Property  is  in  the  Cow  Creek  district,  and  is  smid  to  px^ 
prtxuke  of  a  larige  body  of  low-gnde  ore. 

COHTHrEllTAL  MDIES  &  SKELTIHG  CORPORAnOH.  UTAH. 

Offices:  90  Wall  St.,  Xcw  York,  and  409  Dooly  BWg..  Sah  Lake  Gty, 
Ctah.  Mine  office:  .\lta,  Sah  Lake  Co.,  Utah.  £uipk>>-s  25  to  75  men, 
acoording  to  season.  Henry  M.  Crowther,  president ;  G.  C.  Van  Alst>Tie,  aec- 
r^tai}'  and  treasurer;  W.  G.  Scott,  superintendent.  Oreaniied  July.  1903, 
imder  laws  of  New  York,  with  capitalization  S5,UiJiK0i)0.  shares  $10  par. 
Is  payini;  10%  diWdends  on  stock  issued.  Empire  State  Trust  Company,  S8 
^Vall  St.,  New  York,  registrar.  Lands,  18  claims,  area  2*J0  acres,  al^o  'JO-acre 
tnilbite,  in  the  Little  Cottonwood  district.  Countr>-  rtx*ks  are  limestone, 
porphyry,  quartzite  and  granite,  showing  20  contact  veins  of  V  to  •lO',  be- 
twttn  Ibnestone  and  porph>Try.  giving  as8a>-s  of  2*7  to  So^i  «>PPPJ^.  10%  to 
48%  lead,  7.5%  zinc,  15  to  120  oz.  silver  and  60c.  to  $5  gold  per  ton,  from 
oialachite,  azurite  and  oxide  ores  of  copper,  galena,  sphalerite,  etc.  Has  5 
shafts,  deepest  200",  and  9  tuimels,  of  300^  to  2,000",  with  total  underground 
opeungs  of  7,682^.  Estimated  amount  of  ore  bkxrked  for  stoping  is  24,000 
tons.  Mine  was  discovered  18&I,  opened  1870,  ck)sed  1892,  reopened  1899. 
Has  gasoline  power.  Production  of  metals  to  end  of  1902  Ls  estimated  at 
'l|002,0OO.  Estimated  value  of  ore  is  about  $25  per  ton.  Company  con- 
templates the  erection  of  a  7-mile  aerial  tramway,  and  10-mile  railroad  and 
*fc  the  improvement  of  an  avaliable  water-power  to  give  600  h.  p. ;  also  the 
•'^ion  of  a  200-ton  concentrator  in  1904. 

CORTINEHTAL  MmilfG  CO.  WYOMIlfG. 

Office:  20  Metropolitan  Opera  House  Bldg.,  St.  Paul,  Minn.  Mine 
^ce:  Encampment,  Carbon  Co.,  Wyo.  \.  L.  Co.x,  president;  Ker  D. 
^^^*nlop,  secretary  and  treasurer.  Organized  1898,  imder  laws  of  Wyoming, 
^th  capitalization  $800,000,  shares  $1  par.  Lands,  7  claims,  area  120  acres, 
***o  20-acre  millsite,  in  the  Battle  Lake  district.  Is  developini?  a  20'  vein 
y  2  tunnels,  longest  690'.  Mine  is  served  by  the  aerial  tramway  of  the 
*^^«lh  .'Vmerican  Copper  Co. 

^mniEirrAL  alta  mines.  utah. 

Owned  and  operated  by  the  Continental  Mines  &  Smelting  Corporation. 
^^^HJHEY  mine.  new  MEXICO. 

Owned  and  operated  by  Mogollon  Gold  &  Cbpper  Co. 
^^^HEY  HILL  GOLD  &  COPPER  MINING  &  MILLING  CO.         WYOMING. 
Office:    Cheyenne,  Wyo.     John  Brown,  secretar>'.      Property  supposed 
^  be  in  the  Encampment  district  of  Carbon  Co.,  Wyo. 
^^^>-0PERATIVE  MINING  CO.  WASHINGTON. 

Letter  returned  unclaimed  from  fonner  mine  office,  Berlin,  King   Co., 
^a^h. 

Operative  mining  &  milling  co.  Wyoming. 

Mine  office:    Encampment,  CarlK)ii  Co..  Wyo.     8.  E.  Phelps,  secretary'. 
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Is  sinking  on  a  fissure  vein  travi-Tsiiig  schists  and  quartziic  and  carrying  iron 

oxidi'^. 

COPAQmRE  COPPER  SULPHATE  CO.,  LTD.  CHILE. 

Olfiees:  101,  Letidenliall  St.,  Loiid*jii,  E.  C,  Eiig.  Mine  office:  Copa- 
qiiire,  Tartipai-'a^  Chile.  L,  Caiiiplxjll-Jolmston^  clminimn;  J.  G,  Gneen,  miue 
nmnager;  C  R.  Enocli,  mining  I'ligmwr;  J.  E.  G.  Hadath,  secretarj'.  Capit&l, 
nominal,  £300,000;  issued,  £271,152,  Properly  consists  of  sundry  deposits 
of  natural  aulpliatc  of  copper,  held  nuder  rontract  from  tlic  Chile  Clipper 
StUpliate  Syndicate,  cbimcd  to  show  upwards  of  10<J,000,000  tnus  of  ore. 
Compuny  is  amiiipring  fo  erect  a  1,000-lon  reduction  plant,  find  is  either  » 
big  mistake  or  an  euierpriajc  of  va^t  possibilities, 
EL  COPETE  COPPER  MniES.  BfE3aC0. 

See  CV(f)etc  Mining  Co 
COPETE  mWIITG  CO.  MEXICO, 

Office:  27  William  8t.^  New  York,  Mine  office:  El  Copete,  Sonora 
Mex,  Apparently  idle.  Walter  S.  Logan,  president ;  Myra  B.  Martin,  seer 
rctary;  Gluts,  V.  Spraker,  superintendent.  Prof.  Geo,  A.  Treadwell  cJnimed 
in  190(3  to  haA'c  found  lt*,t>00  tons  of  ore,  averaging  10%  copper  and  $10  to 
$fiO  gold  per  ton,  on  tht'  dumps,  ready  for  sjnehing^  and  **no  trouble  to  get 
million  of  tons  of  similar  ore.^*  If  this  be  tnie,  it  is  rather  i-eniarkable  that 
the  ore  on  the  dumps  ha-n  nut  been  smelted.  .\s  a  matter  of  fact  is  it  not  at 
all  probable  that  Prof.  Tre-adwell  found  any  such  amount  or  value  of  ore. 
The  Spanish  and  native  miners  of  Mexico  are  not  fo*>ls,  and  do  not  leave  ore 
of  this  grade  unmnelted  after  mining.  The  property  has  a  water  aystejn  with 
four  miles  of  pil>e,  and  Iuuh  a  lurg<'  traction  engine  for  tran.sp(jrtation  pur- 
poses. Has  a  sm^ll  smelter,  rated  by  company  at  200  tons  dailj^  capacity, 
which  is  said  to  have  protluced  upwards  of  $1(10,000  in  a  short  run.  Com- 
pany has  had  some  internal  dissensions,  but  these  are  thought  to  have  l>een 
settled.  Company  claims  that  the  gold  values  will  cover  cost  of  mitiingand 
reduction,  leaving  the  copijer  C0Kt-fnH%  which,  of  course,  is  not  true.  Prof 
llobt.  T.  Hilh  of  lh<r  Fnitcd  8tateH  Gi^ologii'wl  Sur^'ey*  a  comjietent  and  con- 
sensitive  authority,  whcj  has  examined  (his  pn>ijerty  states  that  tlie  mine  is 
probably  valuable,  bnl  emphatically  tliscKiim.**  endorsing  the  company. 
However,  the  Co|x*te  Mining  Co.  continues  to  print  misleading  advertisements 
carr>ung  the  alleged  i endorsement  of  Prof.  Hill. 
COPETE  &  MELCZER  mKING  CO.  MEXICO. 

Succeeded  by  C^pete  Mining  Co. 
COPDIPO  MINING  C0.»  LTD,  CHILE. 

OflEiees:  19,  Leaden  hall  St.,  Loudon,  E.  C,  Eng,  Mine  office:  CV>piap*^, 
Atftcama,  Chile.  A.  HoUanil^  chairman;  W.  T.  Holberton,  mine  manager; 
W.  8.  Bartlctt,  secretary-.  (*api(al,  nomuml,  £'250,000.  Company  has  been 
jt  corLHiderable  divitlend  payer,  but  disbursed  no  profits  in  1003,  though  se- 
curing small  net  cjiming.^.  Jlines  include  the  San  Francisco,  325'  deep, 
C^amien  Aho,  225'  rh^p,  and  the  Descubridora,  600^  deep,  at  Copiapo.  The 
Dnlcinca,  opened  1851  and  exactly  one  half-mile  in  depth,  being  the  deepest. 
mine  in  Chile,  is  at   Puquios,     Wmi  owns  the  C*i«ncos  group,  recently  pur* 
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M^Bniepubricanii  mine.     Propertiea  are  e^tiiTiatcd  to  have  alKJui 
tons  of  Ui%  on*  opoiwtl  f«ir  st oping.     .Vnnuul  produotion  is  about 
S.nfOOjl^K)  pounds  of  refintni  c*>p[>iT, 

COPPER  AGE  MINING  A  SMELTING  CO.  WYOMTNG- 

Mine  office:  lialtle,  Carboii  (/o.,  Wyo.  LandN,  12  rliimiM,  2  miles  north 
oC  Battle.  Had  a  ISC  sliaft,  ynih  vein  showing;  a  4'  pay -streak  carrying 
ebalcoeite.  Was  driving  tunnel  and  planneil  Inatalling  a  steam  plant  at  laut 
accoimts, 

COPPER  BAR  MINING  CO,  WYOMING. 

^L  Mine  office:     Saratoga,  Cftrbon  Co.,  Wyo.     W»  J.  Crane,  president  and 

^B  lEimeml  uianagfT,  Ore  body  has  a  17'  gossan  capping,  and  Is  being 
^1    developed  by  sliaft,  with  steam  powpr, 

■  COPPER  BASIN  GOLD  k  COPPER  MINING  CO,  ARIZONA, 
^m  Office  and  mine:  42  Bank  of  Arizona  Bldg.,  Prescott,  Yavapai  O)., 
^»     Ariz.    CapitAlization  11,000,000,  share-s  SI  par.     Alfred  B.  Xoxon,  president 

ADd  secretar)^;  W.  W.  Munds,  superintendent*     l^ands,   17  clain>s.     Has  a 
14(y  ahaft  and  has  secured  go<:jd  a^way  values  from  auriferous  and  argentifer- 
ous copper  ores.     Ha«  ftt^am  power  and  employs  10  to  15  men. 
k      COPPER  BASIN  MINING  CO,  COLORADO. 

^H  Mine  olhc^*:     PI:i<!ervilIe,  San  Miguel,  Co.  Colo.     B.  B.  Hnrlan,  president, 

^H  f^i<*iig:<>,  Ilk..  Milton  Evans,  superintendent.  Land?s,  15  elami»,  A  carload 
^H  ')f  orp  nluppuj  to  8in»rl!er  returned  14%  copper  and  S2.50  gold  per  ton.  Was 
^H      sinking  shiift,  with  suiall  foree,  at  hvst  aecoimta. 

■  COPPER  BELL  MILL  &  MINING  CO.  MONTANA. 
^H  (Hlino:  Mihvatikee,  Wis.  Mine  office:  Clinton,  Missoula  Co.,  Mont. 
^B  ^^  D,  Qirrick,  vice-president ;  W.  K.  Ketcham,  superintendent.  Organized 
^H  'WO,  under  law*  of  Washington,  with  capitalization  $2,500,000,  wlia res  II 
H  fwr  Lftnd>*.  10  claims.  Main  shaft  212',  with  tunnels  of  2tMy  on  the  Clinton 
I^P  veiojind  560'  on  the  Granite  vein,  showing  ores  carrying  gold,  silver,  lead 
P          *ncl  wpper.     Has  steiiTn  power. 

■  COPPER  BELLE  MINING  CO.  AIU20NA. 
I^B  Bankrupt.  A.  IL  Emmanuel,  receiver.  Lands,  S  chims,  in  the  Tur- 
^"  H'loise  district  ne^r  GU^son,  Cochise  county*  Arizona,  with  a  50-ton  smelter 
\  ^hst  waa  a  failure.  Pmperty  thought  to  He  valuable,  but  tied  up  by  litiga- 
tion. 

COPPER  BELT  MINING  CO.  MONTANA. 

•  Said  to  have  a  gr^up  of  claimH  in  the  Wallace  district,  Missoida  count v, 

itrmt. 

COPPER  BELT  MINING  CO.  UTAH. 

OtTice  and  mine:  Marysvale,  Piule  Co.,  Utah.  Organized  1901,  under 
Ijiwh  of  ITtah,  wnth  capitalization  S1,0«K),000,  .shares  $2  par.  Said  Krotki, 
president;  L.  H.  Bartholomew,  vice-president  and  genera!  manager;  Elnor 
Bikrtholoraew,  secretary,  I^^inds,  45  tmpntcnted  claims,  area  900  acres,  abo 
a  20-acre  nnlh*ite,  showing  4  fissun*  vpius,  claiint*d  to  have  an  average  width 
of  8'  and  to  give  average  a^^ay  valu(\**  of  7%  cop|x*r,  8%  to  55fJ  lead,  40  oz. 
Sliver  and  SI 5  gold  per  ton  from  *iulphido  ores  opened  by  4  shafts,  deepest 
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MMV,  And  ninn^^k  of  \%%\  hW  and  5^.    Hob  steam  power.    Company  «n- 

lihh  in  pjiy  its  dpbtK  at  last  fin-omits  nnd  mine  prohably  idle. 

COPPER  BELT  BONING  k  MILLING  CO,  WYOMING.  I 

Mine  olfje*';     Kawlitis,  Ciirimn  Co.,  Wyo.     I^nds,  35  dainis,  of  whitfi  12] 
adjoin  the  Ferris-ILig^erty  and  OscmxiLi  mines  of  tlie  Norlli  Americjui  Copper  I 
C^).,  23  cinitns  b(*ing  in  the  Hiiwhidr  Ltuttej?  distriel»  north  of  Guernsey.    Com*| 
pany  b  said  to  plan  exten.sive  dev<'Iopments. 
COPPER  BULL  MINING  CO.  COLORADO, 

OlHft's:  3(Wj  Ibntineniul  Bmik  Jilk.,  Si.  Umh.  Mo.,  iind  L.  B.  .5^)7,  Pneblo 
Tofo,     Mine   ofRcje:      WaWnbnrg,    Huerfano   (k>.,   Colo.      Employs   5   m(^a*J 
Orgmiixed  1901,  under  laws  of  Arizona,  with  eapltttlization  S^i,«)O0,O0O,  .sharet] 
$1  par,     (vlias.  R.  Ma>JOJi,  president ;  Isiiac  M.  Mason,  ,^'oretftn'  and  treasurer;! 
ChftR.  O.  Unfnp:,  general  manager-,  IL  S,  Mrlntyre,  .supenntendent.     Lands, 
32  elaitnfl^  Jirea  32f)  aere^,  showing  five  7'  figure   voinn   carrying  oxide  ores 
wifh  claimed  values  of   10%  eoptxT,  $»S0  gold  and  2  oz.  sUver  per  ton.     Ha 
shaft H  of  202'  and  23.S',  wirh  l.tMM)  tons  of  ore  bloeked  out  for  sloping. 
COPPER  BULLION  MINING  CO.  ARIZONA. 

Office;     221  Byrne  lUilg.,  hnn  Angele,s,  (.'itk     Mine  olHee;     Pearee,  Co-     ' 
ehi«c  C4>.^  Ariz.     Idle.     Organized  IIWX)^  under  laws  of  Arizona,  whh  capitaI*M 
Nation   |1,0(>0,0(K),  siiar^   II  par.     Ezra   T.   Stimson,    pre*iident;   Perry    H.™ 
Clark,  secretary;  Chas.  M.  Renaud,  superintendent.     Land?*,  30  claini,s,  in  the 
Turquoise?  distriet,  nhowing  d  veins  said  to  tnerage  14'  in  widtli,  and  atssaying j 
0%  c:oppC!r^  S4  golil  and  7  oz,  silver  per  ton,  from  carbonate  and  Ridphide  ores. 
Has  4  shafts,  deepest  210',  and  tunnels  nf  HIT  and  900'. 
COPPER  BUTTE  MINING  CO.  SOUTH  DAKOTA.  1 

Mine  office:    Custer,  CXister  Co.^  S.  D.     Hiiny  Francis,  superintendent,  | 
At  dos<^  of  1903  planned  to  begin  nn'  shipments  to  the  Xati*»n.Hl  smeller  at  j 
Rapid  Citv,  Sol  Oh  Dakota, 
COPPER  CANON  MINING  CO.  NEW  MEXICO. 

Mim^  office:     Vbiquiu.  Rio  Arriba  Co,,  X,  M.     J,  E.  Ir\^ne.  superintend- 
ent,  at  la.st  accounts, 
COPPER  CANYON  MINE.  BRITISH  COLUMBIA. 

Claims  tiear  the  foot  of  Mt.  Sicker,  British  Columbia,     ()p<-ned  by   two  j 
tunnels,  on  a  4'  vein,  showing  good  ore.     Suppr>s*Ml  to  he  idle. 
COPPER  CAVE  MINING  CO,  WYOMING. 

<)0i(^    and  mine:    care    of   J.  F.  Cniwford,  Saratoga,  Cfirbon  C*o.,  Wyn, 
COPPER  CENTER  GROUP.  MEXICO,  | 

A  group  of  claims  near  Montezuma,  Sonora,  Mexico,  on  which  s*>jnc  tle- 
velopment  work  has  been  done  by  Dew  R.  Oh\^er,  of  San  Francisco,  C^al 
COPPER  CENTURY  GROUP.  ARIZONA. 

Mine  otli€<*:     Washington,   Santa  Crnz  (^o..   Arise.     Geo.   A,   I^fisberrk\ 
«n(ic*rint€ndenf.     Ores   carry'    cnpp<*r,    >!inr,    lead   and   silver,     Hfts   giLsolineJ 
power  1 

COPPER  CHIEF  BONING  CO.  ARIZONA. 

Mine  office:     Jerotne,  Yavapai  Co.,  ,\ri«.     ,\rtlnir  Hendy.    superintend- 
ent.    Lands,  about  5  miles  south  of  Jerome,  neur  the  Iron  King  mine  of  I  he 
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^Uitor  eottijliltlf ,  sliow  a  Urge  body  of  auriferoui^  and  jirgeutifemtt»  ifip|>er 
**ft?,    /Ca*  8t4uiii  piiwer  and  21  small  leaching  plant.      Was  fonii«riy  under 

**piioii  to  Tluir^iHi  Sulphur  k  Copper  Co.,  Ltd. 

COPPER  CHIEF  MnmTG  CO.  MONTAHA. 

feOffior:  (KM  Rooker}'  Bldg,,  Spokane,  Wajah.  Employs  h  riu^n.  II.  A 
Bclmiui,  president;  F,  M.  Loni58hore,  secretary.  Organized  June,  IWl, 
Iftf  laws  of  W.'iwiiington.  with  rapilaliy^itiori  $375,000,  sliiirps  2.'>c.  par, 
ids*  5  rlaimn,  area  100  acres,  showing  a  30'  fxtssun*  vpin  in  gnmit**,  opened 
^y  shafu  of  in,\  70*  and  135'  showing  carbonates  at  siirfaee  with  t'halr'opyrih' 
^^^tici  a  little  ehnlcixnte  at  depth,  giWng  average  as«ayM  fif  12.5%  roppT,  2  or., 
H^  5  o*.  6U%*er  and  ^1.50  to  $9  gpld  per  ton.  Has  stem  11  fx>wer  and  ncct»s*^r>' 
^^^^c  buildings.  For  \m\  plans  ninking  main  sliaft  250',  thenw  crosseutlini? 
^^|Hi  dnfting. 

^^^WER  CHIEF  lONIlfG  CO.  HEW  MEXICO. 

Prt^perty  of  eorupaiiy  in  Xew  Mexico  waa  forfeited  to  Jared  Saler,  who 

IOnpmised  the  .Safer  Coppex  Cb.,  protecting  shar>^holders  of  the  Copper  Chief 
i>y  giving  thera  new  jftock  to  the  eijuivalent  of  tWir  stock  in  the  dead  com- 
COFPER  CHIEF  MUTIIIG  CO.  WASHINGTON. 

Haid  to  own  4  elaiuLH  near  Mineral  Ciiv,  Watjliington. 

»  COPPER  CLIFF  BONES  OF  MONTANA,  LTD.  MONTANA- 

Officjcs:    727-73.%  Sahnbury  Hou^te,    London,   E,    C„   Eiig.     Registered 
^^^ptember  II,  1903,  witli  capital,  nominal,  £2,000,000,  for  purpose  of  devel- 
^ptQg  minea  in  Montana. 
<20ITOR  CLIFF  MINING  CO.  ARIZONA. 

Prope-Tty  sold  to  the  Catalina  Mining  Co, 
^l»PER  CLIFF  MINING  CO.  MONTANA. 

Officse  and  mine:  ITilT,  Powell  Co.,  Mont.  Idle.  W,  P.  8hi pier,  super- 
'•^teudent.  Lands,  4  clainxg»  area  80  acres,  showing  contact  veins  of  good 
^Mth,  with  oxide,  carbonate  and  sulphide  ores,  said  to  assay  10%  copper  and 
*'0  gold  per  ton.  Has  tunnels  of  300',  SOO'  and  800*,  and  a  200' shaft.  Said 
^  be  under  bond  to  BaltimorR  part  ie*^ 

'^^WKR  cliff  BONING  CO.  SOUTH  DAKOTA. 

Offioe:    79  Dearhoni  S<.,  Chicago,  III.     Mine  office;    Rorhford,  Penning- 

^  Co.,  S,  D.     Organized  1890,  under  laws  of  Soufli  Dakota,  \v\\h  cjipitaliza- 

'^i>  11,000,000,  sliares  $1  par,     D.  F,  Brastec,  pre,sidcnt ;  Clms,  A.  Foljrman, 

^'"^pTT'Mdent   and  general  manager;  E,  W,  Eldridge,  >^cretary.     Property, 

opper  ore  and  graphite,  is  opened  by  3.50'lunnel.    Company  is  miBtng 

.  -  J  and  making  paint  (herefrom  in  a  suburb  of  Chicago. 

^H>ER  COBRE  MINING  CO.  ARIZONA. 

Utter  returned  unclaimed  from  former  office,  25  Broad  St,,  New  York, 

"Uif  atfice:    Prcscott,  Yavapai  Co.,  .\riz.     G.  W.  Middleton,  superintendent. 

'^ftsfimxl  1901,  under  laws  of  New  Jersey,  with  capitalisation   11,000,000. 

'^i4nrs  II  par.     Uuidn,  in  the  Bradshaw  mountaiai=i  of  Yavapai  county,  an- 

'^Hoped  by  a  CXK)*  tunnel  showing  auriferoun  ;iud  arK'niifrmiiM  copper  ores* 
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COPPER  COMPANY  OF  BRITISH  BRITISH  CQLUMBl 

COLUMBIA,  LTD, 

Offic&i:     n,Orooerp'   Hall  Cl,  London,   E.  C,   Eng.     \W^  formed 
ficquire  copper  mineij  in  the  Kootenai  district,  British  Colambiii,     N'o  retun 
sccuRxi,  and  company  apparentiy  moribund, 
COPPER  CONTACT  MINE.  NEVABi 

Mine  office:    Sodaville,  Esmereldji  Co.,  Xev,     Owned  by  A.  F.  Bettk 
J.  D.  Thompson  and  W.  R.  8mit!i,  of  Sah  Lake  Cily»  Utah,  ' 
COPPER  CORPORATION  OF  CHILE,  LTD.  CHIL3 

In  voluntary  liquiiliition;  J.  Peters,  St.  George*s  Hoiiae,  Ea^chei^ 
London,  E.  C,  Eng,,  liquidator.  Lan  Animas  mines  of  litis  cotupaiiy  lia 
been  sold  to  Lies  Anim.'is  Copper  Mining  *t  SrntOling  Co»,  Ltd.^  for  £3,0 
cash  and  £51,5<K1  del>t'ntnrt:*H, 
COPPER  CREEK  CONSOLIDATED  CO.  ARIZOlfi 

Lett^T  n  tnrnt'd  unrIai[nod  from  FVescott,   Vavaptu  Co.,  Ariz.      R. 
Bunnbster,  pn^sidfiit ;  John  Kobert3,  superintendent,  at  la«t  accounts. 
COPPER  CREEK  MINING  CO/  CALIFORWi 

Letter  retyruixl   unclaimed  frcnn   Frejsno,   Fresno  Co,^    Cal.     OrgmnW 
1^3,  to  devplo]>  sundry  copper  claims  in  the  tnountainiS  east  of  Fn^.'^no 
COPPER  CROWN  MINING  CO.  MICHIGAN 

Office:  t>l<3  North  Broadway,  St.  Louis,  Mo.  Mine  ufTicii?:  Mntcliflrw^ 
Ontonagon  Co.,  Mich.  Employs  8  to  10  men.  Capitalisation  $2,'>(M),<R)(\j 
shares  125  piir,  said  to  be  non-iii^*ics.sable.  Dr,  M.  J.  Hopkins.  pr<*«iickoti 
11.  J-  MulhoUand,  g<*neral  manager;  W  R.  Hopkins,  secretary ;  J,  F,  Fiancpfli 
superintiHulent.  Lands  aro  .said  by  eon»pany  to  be  1,320  a^Tes,  «ii»d  i» 
elude  tht:  Hamilton  grr*up  of  4()0  acres,  this  being  composed  of  llie  Haniilloi^ 
Trap  Rock,  Essex  and  Windsor  projjertles,  old  attempts  at  copper  loi 
made  in  I  lie  early  days  of  Lake  Superior  development.  Openings  arc  u  lO 
Hliaft  on  the  Meads  vein^  said  to  show  a  little  copper,  and  a  tunnel  of  arvirl 
hundred  feel  ui  k'li^^th  showing  nothing  in  partiouhir.  The  ciimimny  fwU 
forth  the  foUowtng  rlaitn-H:  *'P^ive  di.srinct  vein.^  of  pure  native  coppiT  m^ 
insf  from  G'  to  JO'  wide  have  Ixn-n  accurately  located.  These  oulcfxjp  gn  1 
suiface  ant!  c^io  be  easily'  traced  and  accurately  located*  ♦  *  ♦  Expert 
say  that  beyoml  a  doubt  the  Copper  Cj^outi  possesses  one  of  the  rich**t  < 
bodies  of  virgin  cup^jer  found  hi  the  I/ake  Superior  district.  That  tlw 
native  copper  lodcri  extend  for  many  mile^  into  the  earth  is  not  a  conjedtif 
bt)t  an  historical  fnet."  Then  follows  a»  ai^sa)'  shomng  75^  metallic  coppfl 
Prospectus  also  says:  ^*\Vc  CM>urt  the  fullest  investigation.  ^  *  *  W' 
gladly  answer  any  rjueiitjonr^  and  furui>^h  any  inforniaticm  that  you  may  4e«»» 
notwithstanding  which  the  conipany  entirely  failed  to  fviniiah  a  repr>rl  itxi 
Copper  Handlxjok,  although  repeatedly  reqne43ted.  The  company  ih 
claims  to  have  plans  and  specifications  for  a  SOO-ton  stamp  mill,  and  to  luit 
assets  of  ^0,000  .Vssets  are  pmbably  paper  a-ssets  principaUy,  and  evTii 
in  eai«h  would  he  inBufficient  to  build  the  iniil,  while  if  the  mill  were  I 
there  ib  nomine  So  feed  it  The  v^lur^  of  the  pmpt^ily  is  tmcertnin,  aiiJili 
nut  at    ali    iiWdy  tliat   the  prest^nl  management  will  ever  pn>\i.»  any 


COPPER  CROWN'COPPERFIELD,  :\V^ 

there,  unless  it  is  realised  that  copper  mines  are  not  made  so  easily  in  tht> 

Lake  Superior  district  as  the  prospectus  of  the  company  indicates. 

COPPER  CROWN  OF  ARIZONA  lONING  CO.  ARIZONA. 

Office:  13  South  Seventh  St.,  Minneapolis,  Minn.  Mine  office:  Pearce, 
Oochise  Co.,  Ariz.  Organized  1900,  under  laws  of  Arizona,  with  capitaliza- 
tion $2,000,000,  shares  $1  par.  Thos.  W.  Stevens,  president;  C.  F.  Potter, 
Jr.,  aecretary ;  Clias.  F.  Potter,  general  manager.  Lands,  17  claims,  area  340 
acres, also  a  20-acre  milkite  and  10-acre  smelter  sito^in  the  Dragoon  mountains, 
dwwing  3  veins  giving  assays  of  5%  to  40%  copper,  with  .small  gold  and 
olver  values,  from  oxide,  carbonate  and  sulphide  ores.  Has  a  275'  shaft 
and  two  short  tunnels,  with  about  1,000^  of  underground  openings. 
COPPER  CROWN  OF  NOVA  SCOTIA  MINING  CO.  NOVA  SCOTU. 

Office:  373  Washington  St.,  Boston,  Mass.  OrganuEcd  under  West 
Vli^Ma  laws,  with  capitalization  $1,000,000,  shares  SI  par.  Samuel  K. 
^ige,  president;  Geo.  B.  Holden,  secretary  and  treasurer;  W.  H.  Kennan, 
manager.  Lands,  near  Pictou,  N.  S.,  claimed  to  show  extensive  ore  bodies 
averaging  5%  to  6%  copper.  Has  a  smelter,  with  blast  furnaces  of  300  tons 
«Bd  PBverberatory  furnace  of  70  tons  daily  capacity,  located  with  tidewater 
ia  &Dnt  and  railroad  tracks  behind.  Fuel  and  flux  are  abundant  and  cheap, 
(^xnpany  is  in  litigation,  with  shareholders  suing  officers  for  alleged  illegal 
acta. 
[     COPPER  DUKE  MINE.  MONTANA. 

Claims  near  Copperopolis,  Meagher  County,  Montana. 
COPPER  ESTATES  OF  WESTERN  AUSTRALU,  LTD.  AUSTRALIA. 

Offices:     60,  Finsbury  Pavement,  Ix>ndon,  E.  C,  Eng.     No  returns  so- 
nired  from  company,  and  no  particulars  regarding  property  obtained  from 
Western  Au.stralia. 
COPPER  EXPLORERS,  LTD. 

A  moribund  English  corporation. 
COPPER  FALLS  MINE.  MICHIGAN. 

Once  a  dividend  payer.     Absorbed  bv  Arnold,  1898.      Fullv  described 
in  Vol.  I. 
COPPERFIELD  MINES.  VERMONT. 

Office:     820  Pennsylvania  Ave.,  Pittsburg,  Pa.     Mine  office:    Copper- 
Hi,  Grange  Co.,  Vt.     Geo.  Westinghouse,  Pittsburg,  Pa.,  owner;  Geo.  J. 
**oop,  Jr.,  general  manager;  Geo.  C.   Everett,  mill  superintendent;  Wm. 
'feker,  mine  superintendent.     Property  includes  the  old  Ely  and  Copper- 
ed mines,  ha\'ing  a  strong  ore  body  carrying  low-grade  disseminated  chalco- 
Pjrite.    Main  shaft,  3,700',  on  an  incline  of  23°,  giving  a  vertical  depth  equal 
^  about  1,500'.     Has  a  1,000'  tunnel  leading  from  300'  level  to  mill.     Has 
•  combined  mill  and  smelter,  connected  with  mine  by  a  gravity  tram,  having 
*^  water-jacket  blast  furnaces  and  one  reverberatory  furnace  with  one 
•t^nd  of  converters  installed  in  1902,  making  blister  copper  of  98%  to  99% 
*^ior.     Property  was  worked  on  a  considerable  scale  previous  to  circa  1860, 
Jiki  was  reopened  by  present  owner  in  1900.     Employed  about  200  men  at 
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COPPER  FIELDS  OF  NAMAQOALAKD,  LTD.  CAPE  COLOKY, 

Ufftees:     10,  St.  Helen's  Vlnc^,  I^ridon.  E.  C,  Eng,     A,  Cmiup,  c 
man ;  N.  A,  Eustace,  secre1ur>'.     Owiu?    354    mre»  of   land-  in  Little  Naii 
quttland^  Caj>c»  Cc>ltm>%  Soutli  Africa. 
COPPER  GIAIfT  GOLD  ft  COPPER  MUfTNG  CO.  WYOM 

Office:     Encampment,  Carbon  Co.,  Wyo.     D,  Frank  Powell,  pre$idi 
P,  H.  Kennedy,  8ecreta^v^     Idle  at  lajf;t  accounts. 
COPPER  GIANT  BdHIKG  CO. 

UfTice:     Spf)kane»   Wa'ih.     Win.  JL   Ludden^  president;  L.  B.  Coi 
st*cretary.     Organized  1897,  nmhr  laws  of  WashiniEfton,  wifh  cjipitalixation 
$1 ,0( JO, (XK),  sharps  $1   pur     Company  fias  3  claims,  with  a  fair  allowing  ^ 
ore*  but  no  money. 
COPPER  GLAIVCE  MmiNG  CO.  ARIZO! 

Office  and  mine:  Bisbee,  C<>clii8e  Co,,  Ant.     Employs  25  men.     .S. 
ClawBon,  president  and  treai*\vn?r:  (\  C.  Warner,  vice-president;  A.  S.  Barki 
8eoretar>^;  C.  L.  licckwith,  general  maiiiiger;  A,  G.  Watkii\ff,  8Uf)erintendeii|( 
Organizf^d  March,  1901,  imder  laws  of  Arizona,  with  capitalization  $2,500,00C 
shart\s  $1  par.     On  Nov.  L  11M)3,  company  had  on  liand  $20,814,82  casli,  wit 
assets  of  S53,587.44  cxchtnive  of  mine,  and  wxs  without  indcbtedne-s.s 
meeting,  March  9.     Lands,  24  patcnied  claims,  an^a  4S0  acres,  in  the  W 
district,  about  9  milei?  »outKeiy<t  of  Bisbec.     Has  nhaftg  of  50',  IOC,  140'' 
r>tiO'  with  tunnels  of  7.5'  and  I.^O'.     The  eiiiire  hnldings  of  the  company 
cjvppctl  by  a  thick  bed  of  conglonierale,  wliich  Iixls  been  pcnetrattnl  at  05 
\Hi\nt  only,  at  a  depth  of  ,505',  in  the  nmin  sliaft.     Thi'*  conglomerate,  whig 
i<  lii-si  noted  in  the  gulch  opposite  the  CopjxT  (Juecn  mine  ^t  Fiishee,  app 
ently  increaN'K  in  thirkncHs  to  the  som henst ward.     On  ibe  Glance  propei 
the  entire  cappiag  is  .1  low-grade  c<ip[>er  ore,  carrying  malachite  and  clml" 
I'ite  d*jw<*juinnled  thmughnut,  with  occhmi >nal  occurreMcefi  of  massive  chalU 
ciie  up  to  M'vcnd  potinds  weight.     The  lenor  of  (he  conglomerate  a.-?  a  wl 
is  too  low  to  permit  of  profitable  extraction,  but  in  an  hour's  iUKpectioi 
this  conglomerate  on  the  Coppc^r  Glance  lands  I  was  unabje  to  find  a  ail 
^pot  whea^  the  rock  iti  p!ac<*  did  not  show  more  or  leas  ore.     While  the  < 
ghimcrale  h  Uh\  low  in  grade  to  he  worked,  tlie  showing  made  by  it  is  of  f- 
a  nature  that  the  company  is  amply  warranted  in  sinking  to  great  dcpt 
the  hope  u(  hading  paying  or»^  bodies  in  ilie  vmderlying  limestone, 

A  hea\y  flow  of  water  w«s  met  in  the  slitift  at  a  depth  of  about  SOO', 
considerable  time  was  lost  in  seriiring  pumping  machinori'  capable  of  caffl 
ffir  the  inflow.  The  mine  now  has  a  150-h,  p.  steam  plant,  with  pfiwerf 
pumps  and  two  hoists,  goml  for  depths  of  1,500'  and  2,000'  respectivcl! 
Buildings  include  an  engine-house,  smithy  and  6  dwellings.  The  mia<? 
served  by  the  El  Paso  *!k  Southwe^ern  Ry..  which  crosses  the  compiiny 
lands,  and  has  a  station  a  (|uartt*r  mile  fmm  the  mine.  A  diatnond  drill 
been  secure<l  and  will  l>egin  work  early  in  1TO4  The  officers  of  this  compiUl 
are  men  of  the  ver>'  best  .standing,  and  liave  the  advantage  of  twenty  yw 
experience  in  practical  mining  in  tlio  Warren  district.  While  it  is  impossil 
for  anyone  to  predict  the  outcfimn  ttf  the  rrnhirc.  the  showing  Is  an  exd 
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tionaOy  good  one,  fully  justifying  the  management  in  carrying  out  its  exten- 

81^^^  plans  for  the  opening  of  the  property. 

COPPER  GLAlfCE  MUflNG  CO.  NEW  MEXICO. 

Mine  office:  Taos,  Taos  Co.,  N.  M.    Supposed  to  be  idle. 
COI>PER  GLAlfCE  MUflNG  ft  MILLIHG  CO.  WYOMING. 

Mine  office:  Encampment,  Carbon  Co.,  Wyo.  Geo.  Garroutte,  general 
mcLziager,  at  last  accounts. 

COPPER  GLOBE  MnflNG  CO.  UTAH. 

Claims  in  the  southwestern  part  of  Emery  county,  Utah.  Title  in  dis- 
pvit«,  at  last  accounts,  between  Dr.  C.  B.  Snyder,  of  I*rovo,  Utah,  and  Dr.  W 
I^  -  nice,  of  St.  George,  Utah.  Said  to  have  large  bodies  of  low-grade  copper 
ore. 

COPPER-GOLD  MINniG  CO.  WASHDIGTON. 

Mine  office:  Bossburg,  Stevens  Co.,  Wash.     S.  G.  Wilson,  superintendent, 
at  last  accoimts.     Ores  carry  copper  and  silver. 

COPPER-GOLD  MnnifG  ft  MILLING  CO.  WYOMING. 

Mine  office:  Htcla,  Carbon  Co.,  Wyo.    Jo.seph  O.  Majors,  superintendent. 

COPPER  HILL  MINE.  ALABAMA. 

An  idle  property,  near  Stone  Hill,  Cleburne  Co.,  Ala.     Once  known  as 

the  Woods  mine.     Opened  1870,  closed  1879.     Had  a  smelter  and  worked  as 

■nany  as  500  men.    Closed  owing  to  exhaustion  of  high-grade  ores.     Vein  is 

24'  wide,  mineralized  near  walls  to  extent  of  3%  to  7%  copper.     Value  of 

production  scciu^d  was  about  $1,300,000. 

COPPER  HILL  MINE.  CALIFORNIA. 

Owned  by  W.  F.  Detert,  Jackson,  Cal.  Mine,  in  Amador  Co.,  CaL, 
^as  opened,  circa  1861,  and  worked  about  20  years,  with  considerable  pro- 
duction. Now  idle.  Vein  fonnation,  quartz  porphyry,  is  500'  to  GiXY  wide, 
^th  heavy  gossan  capping.  Ore  Ls  chalcop>Tite,  associated  with  iron  pyrites. 
COPPER  HILL  MINING  CO.  ARIZONA. 

Office:  presumably  Denver,  but  street  number  not  obtained.  Mine 
*^flice:  Oracle,  Pinal  Co.,  Ariz.  Company  said  to  contemplate  installation 
^^  100-ton  leaching  plant,  and  building  of  wagon  road  24  miles  to  nearest 
''^ilroad,  at  Red  Rock  Station,  in  order  to  transport  ore  by  traction  engine, 
^imed  to  have  a  half  million  tons  of  low-grade  carbonate  and  silicate  ores 
*^P^ned  in  the  mine. 
COPPER  HILL  MINING  CO.  NEW  MEXICO. 

Dead.     Lands  sold  November,  1903,  to  A.  B.  Renehan,  for  $7,600. 
COPPER  HILL  MINING  &  MILLING  CO.  WASHINGTON. 

Office:  504  Empire  Bldg.,  Spokane,  Wash.  Organized  1899,  with  cap- 
»t*li2ation  $75,000,  shares  5c.  par.  F.  J.  Heller,  president;  G.  O.  Nettleton, 
*<*etary.  I.Ands,  4  claims,  area  80  acres,  in  the  Newport  district  of  Stevens 
county,  Washington,  with  rail  and  water  transportation  easily  accessible. 
Hasa  230^  shaft  and  a  260^  tunnel,  showing  an^  IS'  vein  carrying  chalcopvrite 
in  pvrrhotite 

COPPER  INDEPENDENT  CONSOLIDATED  MINING  CO.       WASHINGTON. 
Office:  61  Court  St.,  Boston,  Mass.    Mine  ofRce:  Silverton,   Snohomish 
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Co.,  Warfi.  M.  V.  Un\e,  presideivt;  R  P,  Opooker.  aeefetan-;  Arthur  W 
Hswiu,  senend  nianaeer.  IVptialiiation  $S,<jrJU^UOl»,  t$luire$  $1  |kar.  Liitids 
are  two  groups  of  clAtmn,  also  nevenl  miUaiteii.  Has  5  tunnel^,  lc>n^:eiit  1 ,201)', 
wtUi  several  tbousand  feet  of  umJergnnJiul  developcuent,  on  a  fissure  \em  in 
granite.  Plant  inrludes  a  30(l-uifi  concentrator,  52x133',  of  wood,  equipped 
with  crushenB,  rolls  and  tables  producing  about  25  Xox^  daily.  A  turbine  de- 
velops 550  h.  p.  from  tlie  Stilaguainbh  river.  Company  pays  6%  aJiruialK- 
ori  »tock  iasued,  aiid  property  seema  of  oonaiderable  promise. 
COPPER  KDTG  MUTE.  ARIZOKA. 

Office  and  mine:  care  of  Peter  Johnson,  owner,  Bisbee,  Cochise  Co.,  Art*. 
Tliw  is*  the  original  property  held  by  the  Copper  King  of  Ariitona,  but  was 
abaridoned  several  years  ago,  and  recently  relocated  hy  the  pn?^ent  oi»Tier. 
Has  a  625'  shaft,  in  porphyr>',  wliich  lia^  cut  a  number  of  small  stringers  of 
copper  ore.  Property  wm  generally  regarded  as  worthk^s,  until  \*er>'  recently, 
but  de\'elopmeni«?  on  the  Junction  prop>erty  indicate  the  possibility  of  conoid* 
erable  ore  bodies  underlining  the  porphyrTk%  near  \i&  junction  with  the  lltne^ 
Rtone,  in  the  Warren  district. 
COPPER  KIHG  BOlfE,  ARIZONA. 

Mine  office:  Johnson,  Cochise  Co.,  Ari«.     S.  A.  D.  Cpton.  owner.     A 
prospect  having  a  limited  amount  of  de^^elopment  work. 
COPPER  KING  CLAIMS,  BRITISH  COLUMBIA. 

Mine  office:  KajjiltM>ijs,  \i\\v^  Sc  Cariboo  district,  B.  C.     h>  working  a 
81  nail  force,  and  made  first  j^hipment  of  one  car-load  of  slightly  auriferous 
Clipper  ore  to  tiie  (*rofton  sineller  in  t  Jctob<T,  1903. 
COPPER  KING  CLAIMS.  BRITISH  COLUMBLA, 

A  prosp<H"t  locat^xi  lli  miles  west  of  Kari»lf>ops.  B.  (\,  which  h:i>  given 
assays  of  5*'c,  to  21)9*  copper,  I  to  %  ojt,  jfilver  and  %\{)  to  §20  g^old  per  ton. 
COPPER  KING  GROUR  BRITISH  COLUMBIA. 

Six  elaijn?i  near  the  Queen  Victoria  property,  iit  Beasley,  7  mileti  we^il 
of  Nelf^on,  H.  C.     Shows  several  exposures  of  sulphide  ore.     Has  gravel  over- 
hiirdeti,  rich  in  flont  or«», 
COPPER  KING  GROUP.  COLORADO. 

Kleven  ebiifis  on  Middle  Mountain,  about  13  miles  fr*:nn  Twin  Lakes, 
Colo.,  owned  by  James*  HiirrL^on,  et  al.  Fonimtion,  micaceous  granite,  with 
f>orphyry  dykes.  IVkieipal  vein  is  a  fissure  20'  wide,  with  1/  p^y  streak  on 
liuiipinji  wall,  carrying  jsmw]  tt.ssay  values  in  coppi^r,  ^silver  uiul  ^ofd.  Has  a 
limited  rnnnmit  of  devi'ln|»nieiu,  l»y  tnnneK 
COPPER  KING  MINE.  COLORADO. 

Mini'  otTice:  Turret,  Chiiffee,  Co.,  Colo. 
COPPER  KING  MINE.  OREGON. 

.Suppowni  to  be  located  m  vieiniiy  of  Comer.  Grant  Co.,  Ore. 
COPPER  KING  MINE.  SOUTH  DAKOTA, 

ClniniH  in  the  vicinity  inf  Terry,  Lawrence  Co,,  S.  I  J. 
COPPER  KING  MraE.  WASHINGTON. 

.Mine  nlHrc:  i'liewelah,  8te\'cn8  Co.,  Wiwh.     Employed  a  Arnall  force  in 
proftpt^cting  work  at  last  accounts. 
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>WER  KING  MINE.  WYOMING. 

Mine  offitf^;  Tic  Siding,  Carbon  Co»,  Wyo.     W.  C.  Lynde,  superintt'ndtmt. 

"^Wcl  lo  liiivc  \)evi\  3*jkl  to  Messrs,  Martin  <S:  Lambert,  of  Chicago,  for  $3i),*M\, 

*"*<!  thiit  new  owiien*  purpoae  in^tallmg  ateain  plant  for  devE*lopmc*nt. 

COPl>ER  KI5G»  LTD.  CALIFORNIA. 

1b  An  Eaglirih  rmupany  having  mining  property  at  Lt*teher,   FnNsno  Co., 

^B^SiL,    which    bi'ca»i»o    haiiknjpt    through    fxtravaganl    manugeuient.     Fully 

B«^<?*c-tibed  in   VoL   TIL 

■  COPpEit  KING  CONSOLIDATED  MINING  CO.  *  COLORADO. 

^■||k      IncoqxriruteJ  April,   llKKi,  by  Milo  A.  Smith,  et  al,  with  uapitnli/Hf ion 
^Hitoll,(K)0,  to  operate  in  JetTers»nn  and  Clark  counties,  Colorado. 
^COPPER  KING  MINING  CO.  BRITISH  COLUMBU. 

Mine  offiec:  Cunicrun  Lake,  Xanaiuio  district,  B.  C.  Uik>>  11  HHT  tuiriMl, 
fttuiwing  coppiT  on\ 

COPPER  KING  MINING  CO.  COLORADO. 

Mine  offiee;  Ptarl,  Lariuier  Co.,  Colo.  P,  B.  Coolidge,  superintendenr, 
Hftfi  auriferous  and  argentiferous  copper  ores,  and  waa  developing  with  h 
f«jfi?e  of  about  2U  men  at  last  account h, 

COPPER  KING  MINING  CO.  IDAHO. 

Office  and  mine:  Slioup,  Lemhi  Co.,  Idaho.  Is  a  limited  partnerslup 
*»«!  employs  2  men.  Land^,  11  claims,  area  220  acres,  also  2&}  acrea  misc^l 
^iioous  lands,  io  the  Mackinaw  district,  showing  numerous  fissure  veins  in 
HUartjjite,  of  which  three,  with  average  width  of  10'  to  12*,  are  opened  by  2 
^haUow  shafts  and  7  tunnels,  of  which  3  arc  3<xy  each  in  length,  showing 
''Sprite  and  malachite  giving  average  a^isays  of  7%  copper,  1  ojs.  to  4  o*.  silver 
^^  $1  to  $3  gold  per  ton.  Has  about  100  tons  of  ore  averaging  16%  copper 
^  the  dump. 

^I*PER  KING  MINING  CO.  MONTANA. 

Has  property  in  the  vicinity  of  Mis^ula,  Mi880iil&  Co.,  Mont.,  assessed 
•*    t2,G00    in    1902. 

^^Ek  KING  MINING  CO.  OREGON. 

Incorporated,    August,    1902,     wilh    capitalization    ll,oOO,000.     Letter 

*°^i'^5ased  to  Pendleton,  Ore.,  where  oompanv  was   organized,  returned  un- 

^^l^PER  KING  MINING  CO.  UTAH. 

Dead.     Land-?  sold  to  Consolidated  Mining  tfe  Smelting  Co. 
^^^PER  KING  MINING  CO.  WASHINGTON. 

Mine  office:     Sumas,  >Mjatcom  Co.,  Wash.     R.  S.  Lambert,  superin- 

lent,  at  la-r  account^.. 
^PPER  KING  MINING  CO.  WYOMING. 

Supposed  to    have    claims    somewhere    in    Qirbon    county,  Wyoming, 
^tcf  addres^^d  to  RawUns,  Wyo.,  returned  imclaimed, 
COPPER  KING  MINING  &  MILLING  CO.  WASHINGTON, 

CJrganizid  under  laws  of  VVa.Hbington  in  1898,  with  Geo,  R.  Trask,  pre,v 
idnit,  iind  Sam  Hanauer,  secretary.  No  trace  of  company's  lands  or  pnr^sen^ 
tiffict'  found  after  protracted  investigation. 
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COPPER  KIHG  MrniNG  &  MXLLING  CO.,  LID.  IDAHi 

Ofllce:      Kellogg,    Idaho.     Mine    office:      Pollock,    Idaho   Co.,    Idah 


Chas.  McKiimis,   president   and  general  manager;  Y.  Craik,  secretary 
ireasurer.     Organijsed  March  22,  1901,  under  laws  of  Idaho,  with  capital] 
tion  $62,500,  shares  5c.  par.     Lands^  6  claims,  area  120  ac«!«,  well  ttmbei 
with  available  water  power,  in  the  Rapid  River  dixision  of  the  Seven  Dev^ 
dbtrict,  showing  2  fissure  veins  in  phonolite,  of  which  one  of  8*  width 
opened  by  a  265'  tiiiuwl  showing  bomiic  and  chalcopyritc  giving  good 
in  copper,  silver  and  gold. 
COPPER  KIKG  MINIlfG  &  SMELTTIfG  CO.  mAH< 

Supposed   to  have  claims  in  the  vicinity  of  Mullan,  Shoshone  Co.,  Ida! 
COPPER  KING  MIWIWG  SYHBICATE.  WASHHIGTO 

Office:    Tacoma,  Wash.     R.  E.  MeFarlane,  president;  E.  Areiih,  geci 
tar>'  and  trt^iisurer;  D.  E.  Guiley,  ^superintendent.     Capitalized  at  $10,000,ID 
Lands,  64  claims,  in  Pearce  county,  AA^aahington.     Company  haa  recently 
quiretl  the  old  Easrtlick  mine,  said  to  have  produced  some  very  high- 
ore,  and  op'uetl  by  a  130'  crosscut  tunnel,  with  a  small  amount  of  drifti 
District  said  to  Iw  rich,  but  not  ca-sily  accessible, 
COPPER  KIHG  OF  ARIZONA  MINING  CO.  ARIZO: 

Office:    116  Nai5sau  St.,  New  York.     Mine  office:    Pearce,  Cochise  C- 
Ariz.     Ehsha  Boitel,  president;  Tho^.  F.  Gaynor,  secretarj'  and  trcasi 
Tho6.    F.    O'Brien,    superintendent.     Organized    1895,    with    capitalixati 
$5,000,000,  sliare.-s  $1  par.     Stock  wa.s  peddled  assiduously  by  the  late  B. 
Da\is  and  his  succe^gior,  Gaynor,  bot  1j  making  large  pr<>rubeti,  none  of  w] 
were  redeemed.     Operations  were  begim  at  Bisbee,  transferred  therefrom 
Solomon  f^prings,  thence  to  Barrett,  and  latterly  at  Pearce,  all  Lii  Coch 
eounty,  Arizona.     A  new  corporation  caUed   '"The  Copper  King  of  Ari; 
was  incorporated  in  1903  under  the  laws  of    We^t  Virginia  by  Messrs,  BoiC 
Hess  and  Brunton,  presumably  to  take  over  the  affairs  of  the  Copper  King^ 
Arij^ona  Mining  Co.     Management  of  the  company  was  scandalously  bml  i 
many  years,  but  seems  to  have  unproved  somewhat  since  Mr.  Boitel's  cN 
tion  to  the  presidency,  but  tinancial  affairs  of  company  are  not  on  a  inv « 
able  footing  at  present. 
COPPER  KNOB  MINING  CO.  NORTH  CAROL! 

Said  to  have  been  merged  in  the  Blue  Ridge  Copper  Jluiing Co.     Minti^ 
at  Gap  Creek,  Ashe  Co.,  N,  C.     Said  to  have  a  1'  fissure  vein,  and  i«  30  m^ 
from  a  railroad.     Ores  are  of  coasidcruble  variety  and  carry  good  gold  valt_  -»^ 
COPPER  MINES  OF  MOUNT  LYELL  WEST,  LTB.  TASMAT^^^^ 

Officcas:     16,  St.  Hdeu's  PL,  London,  E.  C,  Eng.     Mine  office:     G^*^ 
mansion,  Montague  Co,,  Tasmania.     Cha^.  McCulloch,  ehainnan;  A>  G.  O^^ 
vie,  mine  manager;  Herbert  A.  H.  Rusi*ell,  secretary.    Organized  1^7,  uncJ^ 
laws  of  Tasmania,   with  authorized  capital  of  £400,000;  Issued,   i'230,0<^' 
Lands^  8  leaficSi  area  SO  acres,  adjoining  the  Mt,  Lyell  Minmg  k  R^ilw:iy  CV, 
and  showing  several  wide  ore  bodiejs,  assaying  3%  to  7%  copper  with  ^rni/^ 
gold  and  silver  values.    Development  is  by  2  tunneb.    Is  not  yet  a  producof. 


'*pr 


COPPER  MOVXTAlN-COPPEROPOUS. 


I 


COWER  MOUNTAIN  DEVELOPHENT  CO.  CALIFORNU. 

J.  B.  Ciinipl>eU,  president ;  R,  McCourt,  «upermt*?ndent.     Has  50  cUitns, 
&rea  about  1 ,000  acres,  35  iiitle^  hbsX  of  Kaweah,  Tulare  Co.,  Cal.     Mines  h 
opened  JuJ>%  1900.     Ores  arc  carbonates  and  8ulphid<.*«,  <*arrying  2%  to  25%  H 
copper,    lliis  a  limiti^d  .amount  of  development  work. 
COPPER  MOUNTAIN  MINING  CO.  CALIFORNIA* 

Office:     310  Laughlin   Bldg.^   Los  AngeW,  Cal.     Mine  offict^:     Vie  lor,  U 
Smi  Bemardlno  Co.,  CaK     W.  A.  Cooper,  pre^^ident ;  J,  S.  Longley,  secretary ;  V 
J«  A.  Morlan,   manager.     Lands ^   10   claims,   im-ludiog  the   Amazon   mine, 
showing  a  200*  gpssan  outcrop,  opened  circa  1873,    reopened  1901.     Main 
rfiift,  20O',  showing  sulphide  ores,  assaying  8%  to  10%  copper,  with  about 
10,000  tons  of  ore  on  the  dump. 

COPPER  MOUNTAIN  BfflNING  CO.  NEVADA. 

Mine  office:    Tacoma,  Elko  Co.,  "Sew     D,   Kane»  superintendent.     Has 
Itewii  power,  and  was  dev-e loping,  with  mnall  force,  at  last  a<:*count«. 
COPPER  MOUNTAIN  MINING  CO.  WYOMING. 

Office:    C<are  of  Dr.  C.  W,  Long,  manager,  Denver,  Colo.     Has  cbiims  on 
Copper  Mountain,  20  miles  southeast  of  Big  Horn,  Wyo,.  Kiiid  to  show  a  Q" 
teinofore,  a^sitaying  40%  copper,  517  oz.  ailver  and  $15  gold  per  ton. 
COPPER  MOUNTAIN  MINING        WASHINGTON  &  BRITISH  COLUMBIA. 
A  DEVELOPMENT  CO. 
Office:    5406  l^nion  Ave.,  South  Tacoma,  \^^ash.     Lands  are  in  Wash- 
ington   and    BritLsh    Columbia,     Capitalization    $200,000,  Hharea   10c.   par, 
S.  B,  Cowie^,  prfj<ident ;  Jos.  Hutc!tlns*jn,  secret arj*^  li,  I>.  Holcomb,  general 
manager;  A.  T.  Macaulay,  superintendent.     The  pnjperty  at  Ryan,  Stevens 
Co,,  Wash.,  is  idle.     This  has  4  claims,  area  M  acres,  with  3  ore  bodies,  one 
iau*75'  wide  Ixnng  opjened  by  a  300'  ahaft  Jiiid  I  bV  tunnel.     The  property 
olQuatsino  Sound,  B.  C,  employs  abotit  10  men.     Lands,  5  claims,  area  258 
acre*,  showing  an  ore  body  said  to  be  100*  wide,  with  mea*<ured  length  of 
3,000^,  giving  assa>^  of  6%  to  8%  copper,  3  oz,  silver  and  $2  gold  per  ton 
fmm  chalcopjTite.     A  large  amount  of  ore  h  shown  in    surface,  and    the 
deposit  is  worked  open-cast.     A  sluift  rnuy  he  sunk  later.     Ore  wiU  be  treated 
by  the  new  smelter  of  the  Yreka  Copp*T  Company,  7  miles  distant.     Prop- 
erty IS  considered  promising. 

COPPER  MOUNTAIN  MINING  A  MILLING  CO.  UTAH. 

Office:  323  D.  F.  Walker  BIdg.,  Salt  Lake  City,  Utah.  Mine  office: 
MUfoTd,  Beaver  Co.,  Utah.  I^fayette  Holbmok,  president;  Benj.  T,  Lloyd 
Becretary  and  manager.  Capitalization  $80,0(X),  Khares,  lOc.  par,  LandK, 
claims,  having  open-cut«  and  shallow  shafts  of  5'  to  (WV,  and  a  main  shaft,  of 
viiiar  construction,  about  250'  in  depth,  showing  an  iron  ore  vein  of  4'  to 
14'  width,  giv^ing  assays  of  18%  to  28^ (,  copper.  Shiift  w  vertical  for  about 
100^;  thence  drops  100'  at  an  angle  of  75**;  thereafter  han  50'  sunk  at  an  angle 
©f  70**.  If  present  plan  of  opening  Ix*  continued,  shaft  will  eventually  emerge 
to  surface.  Has  gasoUne  pcjWrr. 
COPPEROPOLIS  MINE. 
Office:     care  of    Or 
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ARIZONA. 

Mine  office:  Briggs, 
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Yavapai  Co.,  Arix.     Erncry  \V.   Fishier,  superintend 

Hitver  fliid  load.     Has  giLsolino  jkiwp r  i\ni\  einployn  iilM>ut  20  men, 

COPPEROPOLIS  MIIfE.  MOWTAIIA. 

Mitit'  titlke:  Ciipp<*mpolLs,  Mca^^lier  i'o.,  MonL  An  old  prop*»rty,  which 
hii«  prcjdiic*ed  considerable  i-opptrr  in  tho  past,  but  hiia  m»vc*r  bwn  a  fiiLaticial 
Kticce^s.  Idip  lit  [nni  aowiunts.  Owned  by  Daly  Mininf;  fVn,  of  Butte,  Moiif. 
COPPEROPOLIS  MUTE.  OREGON- 

OJIit'r:  5iiS  Chamber  «f  CoiumfTCfv  Portbnd,  On\  Mine  offiw*:  Quartz* 
burg,  Grant  C^o^^  Ore.  Employs  10  men.  Organized  1900,  under  laws  of 
Oregon,  with  eapilali^allon  $120,CHK),  shar<^,s  lOc.  piir.  A,  H.WiUett.  prpsi- 
dent;  W.  W.  Gibb?,  st^crftari',  treasurer  and  general  manager.  Lands,  2  pat- 
ented elaims,  area  40  u<*rt*s,  aliMi  .Vaen-  mili  she,  showing  1  fi.ssure  veins  with 
eHlknated  average  values  of  12%  copper,  $15  gold  and  3  oz.  silver  per  ton, 
from  carbonate  and  sulphide  ores.  Has  timtiels  of  75'  and  400*,  with  steam, 
water  and  elect  rie  power, 
COPPEROSITY  MINE.  ARIZONA. 

Mine  office:     Vekol,  Pinal  C<y.,  Ariz.     K   J.  Bonsai  I,  superintendent,  at 
last  accounts, 
COPPER  OXIDE  GROUP.  ARIZONA. 

Mine  office:    care  of   W,  H,  Baker,  P.  O.  Box  147,  Bi«<bee,  C^ichise  Co.^ 
Ariii.     A  group  of  27  claims,  located  in  Tombstone  Canyon,  about  li  milea 
northwest  of  Bisbee,  on  which  as5iessment  work  ha.s  shown  an  iron  outcrop. 
COPPER  PRINCE  GROUP.  ARIZONA 

A  group  of  clidiiLs  in  the  Eureka  district  of  Yavapai  coimty,  Arizona. 
Cf>lin  Tinunons,  »n]:yrintendent,  at  last  accoimts, 
COPPER  PRINCE  MINE.  ARIZONA. 

MiiiL'   office:     Kmgman,    Mohave    Co.,    Ariz.      J.  W.  Smith,  auperin- 
tendcnt.     Has  ga-s  power.     Probnbly    a   gold   mine   only,  as  this  section  of 
Mohave  county  is  not  known  to  show  copper. 
COPPER  PRINCE  MINING  CO.  CALIFORNIA 

Mine   office:      .Mkldlutown,    Lake   Co.,    Cal.     E.    Lobree,    prr^sident ;    J. 
(\   Ruddock,   secretary;  Ukiah,  C»\.     Land.s,  3    daimjs^    opened    by  tunnel 
and  trencher.     Vt^in  iV,  to  8',  in  liiiiesUjne,  giving    assays  of  5%  copper,  $3 
giild  and  I  oz.  silver  per  Ion. 
COPPER  QUEEN  CLAIMS,  ARIZONA. 

Mine  olHec^:  Siodciard,  Yavapai  Co.,   Anz.     Have  ^re  carrying  rnpiMT 
and   gold    vidut-H,    y|:K'ned    by    tunnel, 
COPPER  QUEEN  GROUP.  ARIZONA, 

Mine   office:   Biverside^  Pinal    Co.,  Ariz.    A   gmup  of  rather   promising 
tlaims,   near  the  Bay,   now   idle, 
COPPER  QUEEN  MINE. 

II   F,   Bitter-,  sujn  rintendent.     Is  in   the   1 
cmmty,  Californiu,  am\  in  opened  bv  a  .^50*  tunnel. 
COPPER  QUEEN  GROUP.  '  IDAHO. 

Twdve  claims  in  the  Blackbird  district  of  I.#mhi  cuunty,  ld«ho,  clnimed 
*'  vein  aKs^iying  27%  copper  and  f 
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^PnR  QUEEIf  lOIIE.  MONTANA. 

Office:  aire  of  Geo.  G,  Lynch,  t»wBer,   Dillon,  Mont.     J.   H.   BunuML 

**rator  under  lease.     Is  m  Bejiverhead  county »  Montana,  near  (!)♦•  Idiibo 

>»•.     Has  shipped  on?  yielding  30%  copper,  30  ojs.  silver  and  $14  gold  p**r 

ton. 

^Opj^EK  QUEEN,  LTD*  BRITISH  COLUMBIA. 

Offices:  17»  Basinghall  St.,  liOndoo,  E.  C,  Eng.     A.  G.  Smith,  rhairman; 
^     G.  Walter,  9ccrctar>'.     Capital,  nominal,  £10,000;  Ls^ued,  £l,40a.     Abau- 
^oneti  the  orifrinai  propciiy,  the  Copper  Queen  Group  at  Xelson,  B,  C,  and 
''ivegt^  re^ourc**s  in  l/20fJ  shnrrvs  of  thf^  Tlosun  Mines,  Ltd. 
COPPER  QUEEIi  CONSOLmATED  BONING  CO,  ARIZONA. 

OffK"*^:  90  Jtihn  St.,  New  York,  Mine  olfire:  Bi^^ln'o,  CVirhise  Co.,  vVrist. 
■Employs  2,000  men,  about  half  underground  and  half  on  surface,  which  force 
"^^U  be  largely  increased  in  the  near  future.  Is  sixth  among  rhe  world^a  great 
*^pper  producers,  witli  an  except iomiUy  bright  future.  Organized  1884. 
UiKl^r  liiws  of  New  York,  with  capitalization  $2JK)O,O0(1.  Jamcn  Douglas, 
Pi^esident ;  Geo,  Xottnan,  secretary''  and  treasurer;  Walter  Douglas,  general 
'^^anager;  8.  W*  French,  assistant  manager;  S.  W,  Claw^^on,  mine  superin- 
*^*ident;  C.  C,  Warner,  a.^usitant  mine  superintendeui ;  Geo.  B.  Lee,  smelter 
*tip^rint*^ndent ;  W,  F.  Crane,  chief  auditor.  Ilii.'^  upwards  of  1,000  acres  of 
■^'  ub,  great  value  of  much  of  tlie  undevclofMHl  territory  having  been 

^'  1 1  recently  by  operations  of  adjoining  companies.     Mine  Wiis  opened 

***  1880,  oti  a  w>hd  outcrop  of  oxidised  copper,  iron  and  mangane.K*^,  opposite 
^lie  Copper  Queen  hotel  in  Biabee.     This  entire  ore  body  liiuy  hiH-n  removed, 
*^*ving  a  large  artificial  cave.     The  original  ore  l>uily  gave  average  returns 
^^  23^  copper  and  wa«  smelted  in  a  W  water-jarket  furnace  with  Engliwb 
^^kfi  brought  via  San  Francisco.     The  lira!  ore  body  wa-s  exhaiLstwl  in  rlire*^ 
^^^^  four  years,  and  the  mine  had  many  ups  and  downs,  until  additional  and 
***  larger  ore  bodies  were  developed  by  following  seants  and  stringers  of  ore 
^^berever  occurring,  these  almost  invariably  leading  in  further  large  and  rich 
^  deposits.     The  fonnation  of  the  Copjx^r  Quwn  and  other  mines  of  the 
*^**tHct  conaifits  essentially  of  two  dolomitic  limestone  bctls  of  Cart>oniferoua 
^^l"^*  tlie  upper  white  and  theJownr  blue,  dipping  to  the  southward  and  flank- 
'*R  ^  granitc^porph\T%'  core,  with  intni^ive  porphyritic  horsi^s.     Until  recently 
''^  principal  ore  bodieii  have  been  found  at  the  base  of  (he  upper  limestone 
r**^*    which    is  much     broken     and    iiitcrniptetl     l>y    feklspathic,    igneouj*, 
*"'^i-ive  rockji  that  e\idently  have  a  considerable  bearing  u|Hm  the  ore  de- 
I  %   which  occur  in   pockeli*,  lenses,   rhimiif-ys^   bunches,   chutes,   vein.s, 

I  ir«"r?»,  seams— in  fact  in  almo*it  ever}^  uuinner  possible,  the  larger  bodies 

I  ';j  connected  in  most  cases  by  smal!  veins  f)r  men*  knifeblade  ^aras.     The 

H  ^'i^'^tione  and  it^  inrhided  orebocbes  have  a  general  pilch  to  the  southeaj^t, 

■  '^tiM-tvhat  sharpcT  than  titr  pitcli  of  Tomb?^fonr  t.anyon,  neoe*«itating  deeper 

■  Mul  (Jrepi^r  shafu  ji.s  distance  i^  made  towarrl  t  Im*  southeast.  In  1902  extensive 
H  Mirw  of  lugh-gmdo  ore  were  fomid  in  tin-  underlying  limestone  strata,  and 
Wk  ^Nopment*  at  the  (^ahltnr't  tt  Arizona  niine  proved  thest'  underlying  ore 
^^^  >K)dic»  U>  be  pcf^i^teut  to  griat  depth.      All  of  the  Copjx'r  (Queen's  deep  sbafK-i 
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are  bottomed  in  disseminated  sulphide  ores  of  Iiigh  grade,  consequently  the 
depth  of  the  ore  bodies,  wliile  already  proven  to  be  great,  is  conjectural.  The 
mines  show  numerous  beautiful  caves  lined  with  calcite,  some  of  these  being 
of  considerable  size  and  frequently  found  in  close  association  with  good  ore 
bodies.  The  alteration  zone  is  variable  and  erratic,  as  rich  oxidized  ores 
have  been  found  on  the  lowest  level,  with  chalcocite  and  bomite  occurring 
above  azurite,  malachite,  cuprite  and  even  considerable  bodies  of  native 
copper.  The  larger  masses  of  native  metal,  ranging  up  to  several  hundred- 
weights and  even  tons  in  weight,  have  been  found  mainly,  not  in  the  upper 
levels,  as  might  have  been  expected,  but  at  considerable  depth.  There  is 
much  talc  and  hematite,  with  frequent  occurrences  of  manganese,  in  connec- 
tion with  ore  bodies.  Only  oxidized  ores  were  worked  until  about  1893, 
when  converters  were  added  to  the  smelting  plant,  since  which  time  the  fur- 
naces are  charged  with  mixtures  of  oxide,  carbonate  and  sulphide  ores,  perhaps 
one-third  of  the  charges  bcmg  sulphide  ores,  the  ores  smelted  gi\ing  a>'erage 
returns  of  better  than  7^.  Tlie  s\*stem  of  assa>nng  used  by  the  mine  gi\t*s 
no  figures  regarding  ores  richer  than  15%  and  the  frequent  occurrence  of  the 
figure  "15  +  "  on  the  assay  books  of  e\-ery  shaft  testifies  to  the  wonderful 
richness  of  the  ore  bodies. 

The  \*arious  sliafts  of  the  mine  range  from  400'  to  1,200^  in  depth,  and 
X\w  mine  has  upwards  of  135  miles  of  underground  openings.  There  are 
thn?o  producing  shafts,  these  being  the  Czar,  Holbrook  and  Spray,  with  two 
developing  shafts,  the  Lowell  and  Gardner,  and  one  shaft,  the  White  Tail 
Deer,  under  lease,  with  a  number  of  old  and  small  exploratory  shafts  and 
pits.  The  mine  is  opened  ahead  for  perhaps  eight  or  ten  ^•ears,  and  during 
the  pck^t  two  yoar^  the  bulk  of  the  ore  smelted  has  come  from  development 
work  only,  the  present  ore  reser^-es  of  this  property  being  among  the  richest 
and  nuv?t  extensive  o\Tr  do\*eloped.  The  ores  are  so  soft  tliat  securing  the 
mine  o|x*nings  is  a  »*rioiis  probk^m.  as  the  entire  hill  above  the  mine  is  creep- 
ing, and  »*rious  onL^ht^  can  be  avoided  only  by  bea>->-  timbering  and  the 
e\oi\*ise  of  gn^at  carv.  Many  of  the  k»wer  stope;?  are  bulkheaded  throughout. 
The  iniuo  is  timlH*n\l  with  U>xU>''  and  12x1:?'  square  sets,  mainly  of  Wasb- 
in^on  t\r.  and  an  avera^*  of  ;V  of  timber.  Nxart!  nhsisure.  b  required  for  each 
ton  of  on*  wv^n.  All  oi\^  is  hanil-<i^r:ed  undorgrrund  after  breaking,  and  cuQs 
u^\i  for  tiUins:  in  worked-init  s:opx^.  tl;is  ma  :c rial  standing  remarkably  w^dL 
That  iIk"  iVpjvr  Qiuvn  mine.  o|vra!«vi  ur.d<T  th»?se  nimoerous  disad^'antages 
and  mena^vs  to  life,  is  one  of  th**  safe*:  c\»pfvr  mines  in  existence  for  under- 
grv^uuvl  wv^rkr.H*t\.  is  a  pcvx^t  W  the  roai  expfriencif  and  ability  of  its  man- 
agenwnt. 

TV  0«u'  shaft  b  the  oMest  of  cSf  pnft5^?n^  woridR^s  and  the  smeller  and 
|«iKoipeil  shof*  arv  found  olits^ered  aboi::  thb  shaft,  oa  a  nanow  bench  of 
JTV'^unvi  made  by  jcndirjc  the  stiivp  hiliskk.  Ths*  shaft  is  evvinected  under- 
irrv^umi  *-t5h  t  V  HK^ibrvx^k.  S<>r*\  a-v.  <;*:\t~-:-7  shirrs.  TV  plant  is  crowded 
aikt  ai^nmtty  iftif\laK;Ma':<\  !i'.>'.w.-h>'a::.iv  .c  w-  .•*-  :•:  his  earaed  many  mil- 
liMi»  Kw'  the  i\*|Y*'r  ^>rt'n  v\vuev«tv  :-,  -■>  :vv-v  a:  i  >  ^riit  sVn?tg  much  Vtter 
mwk  tkyi  ik»  apfWijkRiiiv-v  pcvtuuw^     Nx.\;.  Hx;-£ac;*^  c£*  cV  l^ar  is  tV  Hot- 
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bnook  Ahaft,  an  old  and  reliable  producer  carrying  very  rich  ores,  and  excea- 
aiv-^^ljf  hot  in  the  lower  levels. 

Next  aouthcAst  is  the  Silver  Spray;  coimiionly  known  as  the  Spray,  the 
r^l  of  the  mrne'«  pnxiuc-tng  shaft.*^.  This  is  OSCy  deep  and  has  three  com- 
tment«,  two  rom  part  men  ts  earning  3-deck  cages  for  ore  cars,  with  a 
nsJtei-ctgie  and  pipes  in  the  iliird  rnnvpartmenl.  The  punxp  station  b  on 
tW  700*  level-  The  mine  shows  rich  ores  from  the  fourth  level  to  the  bottom 
of  the  shaft,  the  upper  workings  c-arrying  mainly  chaleoeite,  which  changes 
<«*  bomile  on  the  fifth  level,  with  carbonates,  oxides  and  a  continuance  of 
wilphide  ores  shown  on  the  uixth  level,  both  oxidijsed  and  sulphide  ores  oc- 
^•tiTing  on  the  seventh,  and  with  mainly  sulphide  orea  on  the  eighth  level. 
The  ore  bodies  are  very  exteuBive  and  persistent,  but  most  erratic  in  nature, 
^th  fn*quent  occurrence  of  porphyry  dykes.  A  considerable  body  of 
'Witive  copper  w^ts  recently  cut  on  the  700'  level,  and  has  again  come 
**i  CIO  the  800*  k*vel,  thus  setting  at  defiance  some  deeply  cherished  geological 
^■l^eories  regarding  ore  deposition. 

Next  southeast  of  the  Spray  shaft  b  the  Irish  Mag  claim  of  the  Calumet 
^  Arizona,  then  a  single  GOC  cLiim  of  the  Copper  Queen,  followed  by  the 
^nator  claim  of  the  Calumet  A  Arizona,  whicli  in  turn  is  succeeded  by  the 
J-«well  pnciperty  of  the  Copper  Queen,  bought  in  19<>L  The  Lowell  shaft 
is  the  deepest  of  the  Queen's  openings,  being  down  1,200'»  with  a  pump  station 
*«d  Prescott  pump  at  a  depth  of  l^OfKV.  The  ore  b  mainly  sulphide  and  the 
*i>owing  of  ore  secured  is  aniong  the  best  ever  obtained  in  even  this  remark- 
*^W  rich  mine.  The  Cxar,  Holbrook,  Spray  and  Lowell  shafts  all  have  rail- 
•^Eiftd  connections. 

The  Gardner  shaft  is  something  of  an  experiment,  but  results  to  date 
•*t  encouraging.  This  Is  an  old  and  sliallow  shaft,  cut  down  in  1903  to 
^-Compartment  size,  by  upraising.  The  shaft  is  near  the  porphyry  contact 
^titl  has  a  good  sinking  plant,  with  steam  power  and  air  compressor. 

The  White  Tuil  Dei^r  shaft  is  sqjik'  dLstaner  south  of  the  company's 
*^^tm  workings,  and  reached  by  rotul  only  by  a  detour  of  several  miles.  This 
^^««  opened  circa  1893  b^^  an  incline  shaft  of  100'  and  a  drift  was  sent  to  the 
■^tM*  i,{  the  Broken  Pmmise  claim,  now  owned  by  the  Wolverine  <fc  Arizona, 
^^JH  drift  showing  good  ore.  The  product  was  hauled  to  the  smelter  by  a 
***^ti«>u  engine  and  about  $300,t>tM)  worth  of  ore  was  taken  out  when  work 
^*«  suspended  owing  to  lack  of  railroad  facilities  and  the  comparative  inac- 
^^^ssibiiiiy  of  this  shaft,  with  more  ore  developed  right  at  the  smelter  than 
^^  fufrmcca  coiUd  handle.  The  White  Tail  Deer  wjus  leased,  late  in  1903, 
**id  tlvft  lessees  have  reopened  the  old  incline  and  are  following  a  vein  of  high- 
^^^  ore,  while  the  property  also  shows  a  big  body  of  low-grade  ore. 

A  httle  development  work  was  undertaken  in  1903  on  the  Hendricks 
'^l^ini,  in  the  extreme  northwestern  part  of  the  Copper  Queen  holdings,  near 
^^  Higgins  property.  In  addition  to  the  working  and  development  shafts 
I^viously  enumerated  there  are  many  old  prospecting  shafts,  pits  and 
**^beg,  on  the  various  undeveloped  claims  owned  by  the  company. 

The  Copper  Queen  has  32  boilers  at  the  mine  and  smelter.     Fuel  iSi 
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{jnm!ipiilly  Texas  and  Calif i>mia  petroleum,  cousiunption  iiinouniing  to  about 
I3JKKJ  gallons  daily,  with  about  100  lous  of  coke  burned  daily  in  the  smeltere 
Petroleum  ha*  proven  cht^aper  in  iuitlii]  t'o.nt  und  ck'tiner  and  efu*ier  for  hand- 
ling than  coal,  in  addition  lo  which  a  larine  s/iving  ib  effected  iu  the  nmnbe: 
of  stokers  renuired. 

The  old  sineltLT  \\i  the  Czar  shaft  RHJuces  about  SOO  tonjs  of  ore  dai]> 

lliP  Mulphide  and  t>\idixtd  ori*s  being  nibbed  in  proportioiis  to  give  a  self-fiuxin 

fharge.     The  pkmt  has  5  sl**<.4  water-jacket  blant  furnaces,  42'xl20''  each 
the  tuyerca,  using  a  bliiat  pn^iSBurt^  of  7  lUs.  per  inch  and  turning  out  matte 
4^5%  iu  lenor,  winch  tiow8  Into  settling  wells  with  a  continuous  discimrge 
slag.     The  slags  average  about  34%  silica,  45%  iron  and  18%  alumina,    O* 
Ing  to  the  con^iderabU^  copper  values*  cnrried  therein,  it  is  possible  that  t-^^  ^^ 
twf»  mon«troas  slag-dun tp^  at  IM»l>ee  riiay  br  bmken  up  and  resnielted  at  l_  ^-^^ 
new  Uouglaa  plant.     Flue  dust  \a  bricpR4ti?d  aaid  recharged,  while  a  port^.^;;^^^ 
of  the  hulpkidc  ore-s  is  ealcined  in  a  l)ongIa!4  roa:jter.     The  furnaces  are  ow  ^a.  j 
water-jackett^J  cupcjla-n,  with  two  tUtinj^-wella  set  taxideni,  slag  flowing  ir^^^m^^ 
the  second  well  into  2-ton  ladlesi,  thence  to  4-ton  shig  cari*  driiwn  lo  the  &X^^ 
dump  by  a  smaD  li)con*otive,     Converters    are  of    the    well-known    Cop>j»^r 
Qvieen  horizontal  barrel  type,  5'(J*  in  diameter  by  8'  in  length.     The  prodtaci^r 
of  the  con^^erters  is  turned  out  us  blister  copper  averaging  99,3%  in  teiic»#^ 
with  small  gold  and  silver  values. 

The  Douglas  Reduction  Works  are  28  miles  from  the  mine  aiid  witlUa     -^ 
mile  of  the  Mexican  bnrdiT.     This  magnificent  new  plant    is  designed  as  iM^mf 
ceatnil  smeller  fur  the  mmes  of  Ph«4ps,  ITiidge  iSr  Co.  in  Arizona  and  Me.\it^^^. 
these  including  the  CopjMT  Queen    at     Biabee^  the  Detroit  at  Morenci,  tf  ^*^ 
rniled  Ulolw  uud  Old  Duuiiuiiiii  at  Globe,  the  Moet«£Uitia  at  Naeosari,  8onor^5=^' 
auil  the  Sierra  de  Cobre  at  La  Cauanea,  Sonora,  Mexico.     \s  these  six  prupt^  ^*' 
ties  produce  a  great  diversity  of  copper  ores,    including  practically  cvei 
grade  and  character  found  hi  the  goutliwest  and  in  northern  Mexico,  it  wi 
be  possible  by  means  of  t  liia  central  reduction  plant  to  take  tlie  fullest  m^"^^-^ 
vantage  of  the  varied  natui'e  of  the  ores  to  mix  the  furnace  charges  advaai^^^* 
geously,     This  plant  will  also  take  eitstom  ores  of  copper,  gold  and  silver,  «^^* 
well  ii:s  caring  ftir  ( he  increased  tonnage  of  the  Coppt*r  Queen,     Tlie  conipai^^^ 
plaius  to  enrich  its  ctippi>r  bullion  with  gold  and  sUver,  iiiaiiily  fromMexicj^    " 
ores,  but  does  not  intend  to  unade  the  le;id  market. 

The   new   .smelting   plriiit    at    Douglas  is   entirely   of   steel,  the  princip-^^ 
buildings  having  the  following  dirnetisloiis:  furnace  building,  150x396';  pow^^'" 
1  loose,  110x25<J';  machine  sliop,  80x204';  boiler  house,  45x208';  boUer  shf>i^' 
80x120',  and  foundry,  6i:)x80'.     Tlie  smelter  will  have  5  furnaces,  each  42x2<>^ 
with  etipaeity  of  about  500  tons  daily,  giving  tlie  plant  a  nominal  daily  (?«•* 
piieity  of  2,5*X)  tons,  but  in  actujd  practice  it  iis  probable  that  there  will  mrely 
be  mon*  than  four  funiaces  in  bhist  simultimeously.     Each  funiaee  will  Iia^t? 
t\  separate  settler  and  a  sieparale  C^^iunersville  blower  for  blast.     A  standiud* 
gauge   raihiiad  with  dump-cars  will  care  for  the  slag.     The  dust-eliamber  I* 
of  brick.     Moltcm  matte  will  be  taken  from  furnaces  to  the  converter*  by 

60-t*in  i  led  He  traveling  cranes,  each  hav^ing 
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*niere  will  be  four  siaads  of  converters,  with  mnnstrous  shdh  of  the  Copper 

Queen  type,  each  8'xll'6''.     Blast  for  the  con  vert  (^rn  will  be   furnblietl  by  I 

Nordberg  air  compressors,  one  for  each  .stand,  tlni'H^   being  croHs-compound, 

duplex  condensing  compressors  with  .W  cyliriderM    ami  42*    stn»k»\      The 

converter  department  is  supplied  with  a  silicxi  ntill  and  briqui'iiiniic  plant. 

The  boiler  house  has  six  5(.H>-h.  p.  Stirling  wiit<^r-rube  boilers,  and  a 
Green  fuel  economizer,  with  a  brick  sttu^-k  177'  high  and  13'  iu  diameter  sur* 
mounted  by  A  lightning  rodn.  The  UjiUts  an*  arraiijijed  1*3  bum  either  rnal  or 
petmlcum,  but  the  latt^T  will  probably  Ih^  UHii  jiUnost  fXcliHively,  TIm* 
iniCir  pluit  \s  supplied  with  13  engines  vi  various  riites,  tvf>eH  and  u.h*_«,  wiHi 
«o aggregate  of  4,iXKJ  h.  p.  The  electric  plant  had  four  25t)-voit  HK>-kw.  di- 
rect-current electric  generators,  supplying  power  for  the  I  raveling  crane*i» 
moioffi,  slag-looomotives  and  electric  lighting.  The  machine  jihop  b  fully 
equipped  with  modem  tools  and  the  boikr  hhop  is  designed  t<)  turn  outwork 
of  the  heaviest  nature,  and,  if  nece8tjar>%  the  plant  is  capable  of  ovLTlmuling 
and  repairing  locomotives.  The  smithy  in  conueelion  with  the  boiler  shop 
b  ak)  applied  with  the  best  iu  equipment. 

Adjoining  the  mine  building!^  l*^  a  steel  trestle  4S'  in  height  and  1,343' 
loni,  this  being  divided  into  aecttonjs  with  biiu*  for  coke,  fltixr.-s  and  i^ilica. 
iVear  this  trestle  are  three  ore  pitn,  each  12'  dwp,  38'  widr  and  7G.j'  Itiug,  lined 
with  white  tufa  from  a  nearby  quarrj;,  with  railroad  tracks  alongside.  On* 
will  be  dumped  from  trains  and  removed  from  the  pits  tm  needed  by  a  steam 
rf»vd.  These  pits  have  a  storage  capacity  of  l(>,tHK)  tons  each.  There  arc 
Uiger  anelting  plants  than  the  Douglas  lieduetioii  Worka,  althoxigh  their 
oOKoberis  few,  but  it  is  safe  to  sxiy  that  when  thi>.  plant  is  put  in  ennmtissiuu 
it  will  be  the  most  modem  of  any  in  the  worlil,  snirl  shnnkl  give  i  hi*  bi'M  of 
fttnjitf.  Much  delay  has  been  experienced  in  >;ecuring  iriiiterinl  for  tlie  work>, 
which  were  planned  to  be  in  use  in  l'J03,  Vmt  cannot  ^n  into  eotnmission  b«v 
fone  the  spring  or  summer  of  liKlt. 

The  El  Paso  &  Southwestern  mihoad,  which  serx^ea  the  Copper  Queen, 
^was  built  by  PheJp«,  Dodge  &  Co.,  owners  of  the  mine.  This  niiln>ad  has 
ne  300  miles  of  main  line,  wi*h  coiiHiderfible  trackage  in  .-spurs  and  hidings, 
[while  it  was  designed  solely  as  an  outlet  for  tiie  Phclpy-Dodge  mines,  it 
eveloped  a  previously  inaccessible  di.strict,  rich  in  natural  resources,  and 
Ss  business  has  increased  in  a  manner  uj>touishing  to  even  i  he  most  opli* 
ic.  One  result  of  the  eonsrtnietion  of  this  line  i.s  the  Imilding  of  ttie  new 
I  of  £k»uglas,  named  iu  deserved  hom^r  of  Prnl  Janics  Douf^Lt^,  n  bustling: 
;  metropolb  of  some  5,000  souls,  apparently  dcHtiued  (o  U'conie  \n  the 
n«air  future  a  strong  comjietitor  of  El  Paso  as  a  smelting  point  for  the  ores  «jf 
Araona,  New  Mexico,  Honora  and  Chihuahua. 

Among  the  miscellaneoua  enterprises  of  the  Copp«:'r  Queen  is  a  sawmill  in 
jbrtlte  Chiricahua  mountains  and  an  enormous  department  store  which  carrioi  a 
^Btuck  and  does  a  busine*i.-^  that  would  do  credit  to  ftiiy  city  of  ten  times  the 
^B>iipidation  of  Rist»ec,  Therf>  is,  however,  no  ernnpulpion  of  employes,  who 
^l^re  at  jK.'rfect  liberty  to  Imy  their  gcKid^-t  at  «ny  of  the  nunnTouw  inciejiendent 
IDcrcsaiitilc  e«tablislifnei>ts,  Tlie  eomjjany  niaiiMains  »  targe  library  and  rt-ad- 
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par  vuluc  $100.     Ha.s  upwards  ««f  K(}00  shareholders.     Wm.  A.  Paine,  pr 
ident ;  Freiierie  Staiiwootl,  .secretary  and  trt^as^urer;  Cameron  Currie,  R. 
McKeevpr,  Frederic  Stan  wood,  W.  A.  Panic,  Jolui  Stanton,  San>l,  L*  Smi 
J,  Henry  Brooks,  Chius.  \\.  Paine  and  Kenneth  McLaren,  directors*;  John 
Wtigncr,  purchiLsiiig  tigent.     The  Copper  Range  Consolidated  Co.  u^  stria 
a  securities  holding  corporation,  its  sf»le  holdings  conyiating  of  sKK'k  tnlei 
in  sundry  Kul>sidiur>'  t^rp« orations.     It  controls  practically  the  entire  s» 
issne^  of  the  Baltic  Mining  Co.,  Copper  liajige  Co.  and  Copper  Range  R. 
Co.,  and  about  1>6%  of  tin*  titoek  i^ufiie  of  the  Trimoimtam  Mining  (o.,  v 
one-lmlf  the  stock  of  the  Champion  Copper  Co,  and  a  large  share  interest 
the  Michigan  Smelting  C-o.     The  Baltic,  Trimountain  and  Chanipiuii  ml 
and  the  Michigan  Smelling  CV».  »re  described  elaeiyhere  under  their  respee 
titles. 

Clfllicial  returtLs  to  rln-  Htate  of  Michigan,  as  of  dat^  Jan.  I,  1903,  dis» 
the    foH(Jwiiig    Iigures 

Atnount  cosh  paid  iu  on  capital  stock 

Amount;  paid  in  by  conveyance  of  propTlv  lo  mm  pan  v 

Entire  amount  invented  in  i-eid  mtati^ 

Amount  of  personal  estate . 

Amount  of  unfseeured  or  floating  debt 

xlmount  due  corporsit  ioti  ...,,.... 

Included  in  tliL'  p<^rsoual  eJ5t4it£  are  26,051  shares  of  Copper  Range  lii 
road  Co.  and  50J)(K>  shan-s  of  Champion  Copp<»r  Co.,  also  $010,617.75  of  t* 
payalde  of  the  CVijji^er  Hango  railmad,  whicli  i.s  owned  by  the  CoppjT  Ra* 
Consolidated  Co.,  repress nf  ing  ntoney  advancetl  for  construction.  The  Vi3\> 
Range  Con.solidated  Co  ownif  about  90%  of  the  share  capital  of  the  t^ 
mountain  Mining  Co.  secured  in  1903  in  even  exchange  for  Copper  iiat* 
Consolidated  stock.  The  Trimountain  company  is  suppoj^ed  to  have  a  flo»t» 
debt,  which  may  or  may  not  have  been  assumed  by  the  Copper  Range 
iiolidat^.  The  holdings  of  the  Copper  Range  Co,  include  8,720  iM*res 
land  on  the  mineral  Ix-lt.  s^ouih  of  the  Baltic,  from  which  tract  one-half  of  I 
[amis  compotsing  the  Champion  mine  were  set  off,  tlie  other  half  fusing supplu 
by  St,  Mar>''s  Mineral  Land  Co.,  the  stock  of  th*^  Champion  Copper  Co.  beii 
equally  divided  between  the  parent  corp<ira lions.  The  Copper  Range  lnn< 
comprise  a  compact  tnict  in  Towu  54  North,  Range  34  West  and  Town  . 
North,  Range  35  West,  something  mort*  tlian  5,(HJ0  acres  Ui'ing  located  on  th 
mineraJ  belt.  The  c^ompany  also  holds  ati  option  on  2^000  acres  of  miaei 
land  owned  by  St.  Mar>'*s  Canal  Mineral  I^and  Co,,  in  the  inmiediate  neigl 
borhood  of  it«  t>wn  holding?!.  Mi-'^eellaneouK  land.s  include  441  acres  wtt 
nearly  4  niilcj^  frontage  on  Lake  Suj^erior,  near  the  mouth  of  the  Gravem 
river,  3  miles  southwest  of  the  Champion  mill  at  Freda,  sufficient  to  gi' 
fiitcs  to   four   new   stamp   mills. 

The  Copper  Range  Railroad  Co.  was  organized  in  1S99  with  an  autha 
Leed  capital  of  55,Ot)0,tK)0,  of  which  $2,605,100  had  been  issued  at  last 
eounts,  this  bemg  owned  entirely  by  the  Clipper  Range  Consohdatcd 
Tliere  is  also  an  authorised  bond  issue  of  S20,000  per  mile  of  completed  n 
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line  and  115,000  per  mile  of  completed  branch  lines  and  side  tracks,  of  which 
Sl,410,OOO  of  first  mortgage  5%  bonds  were  outstanding  on  Jan.  1,  1903. 
Directors  of  the  Copper  Range  Railroad  Co.  are  Win.  A.  Paine,  8aml.  L.  Smith, 
Cameron  Currie,  Frank  McM.  Stanton,  Rufus  R.  Goodell,  John  H.  Rice,  Jas. 
H.  Seagcr,  Frederic  Stanwood,  and  R.  T.  McKeever.  R.  T.  McKeever  Is 
general  manager.  The  railroad  has  83  miles  of  line  and  represents  a  cash 
^expenditure  of  about  $3,500,000.  For  the  year  ending  June  30,  1903,  the 
iine  showed  surplus  earnings  of  $108,712,  or  about  4%  on  the  outstanding 
capital  stock,  with  gross  earnings  of  about  $500,000.  For  October,  1903, 
gross  earnings  were  $49,275  and  net  earnings  $22,183,  interest  charges  being 
^14,437,  lea\'ing  surplus  earnings  applicable  to  di\'idends  of  $13,745,  or  better 
than  6%  on  the  outstanding  capital  stock  issue.  Surplas  earnings  for  four 
months  ending  October,  1903,  were  $75,757,  as  compared  with  $48,790  for 
^he  corresponding  four  months  in  1902,  showing  an  increase  of  more  than 
50%  in  1903.  The  Copper  Range  railroad  nins  56  miles  from  Calumet  to 
Mass  City,  Ontonagon  county,  Michigan.  Producing  mines  on  the  line  be- 
tween Houghton  and  Mass  City  are  the  Atlantic,  Baltic,  Trimoimtam,  Cham- 
pion, Winona  and  Adventure.  Connections  are  made  with  the  D.  S.  S.  &  A. 
and  the  Mineral  Range  railroads  at  Houghton,  and  with  the  Chicago,  Mil- 
waukee &  St.  Paul  railway  at  Mass  City.  The  bulk  of  the  railroad's  business 
•a  rock  transportation  between  the  mines  and  mills  served  by  the  line,  but 
^He  thnber  and  fuel  traffic  is  heavy  and  steadily  increasing,  while  passenger 
traffic  and  general  freight  business  have  shown  steady  and  s\irprisingly 
^a\'}'  growth.  The  district  traversed  by  this  railroad,  settlement  of  which 
^as  made  possible  by  the  construction  of  the  line,  wa,s  practically  a  wilder- 
ness in  1899,  but  now  has  a  population  of  15,000  souls  and  produced  upwards 
^f  35,000,000  lbs.  of  copper  in  1903.  The  railroad  owns  valuable  and  exten- 
sive water  frontage  on  Portage  Lake,  in  the  western  part  of  Houghton,  and  a 
'^If  interest  in  the  railroad  bridge  crossing  Portage  Lake.  The  water  frontage 
*8  partly  improved  with  large  and  well-built  merchandise  and  coal  wharves, 
substantial  freight  depots  and  a  two-stor>'  stone  and  brick  general  office 
"Uilding.  The  coal  wharf  is  supplied  with  the  most  modem  hoists  and  devices 
for  the  economical  and  expeditious  handling  of  bituminous  coal.  The  road- 
^  of  this  line,  which  was  very  rough  originally,  has  been  improved  year  by 
year,  until  it  now  compares  favorably  with  many  of  the  leading  trunk  lines. 
Womotives  and  rolling  stock  have  been  added,  and  the  railroad  has  enjoyed 
a  steady  and  symmetrical  growth.  The  district  tributar>'to  this  line  is  rich, 
Hot  only  in  copp>er,  but  also  in  arable  soil  and  standing  timber,  mainly  hemlock 
and  hardwoods,  while  a  number  of  important  towns  are  growing  up  about 
the  leading  mines. 

Through  its  subsidiary'  mining  corporations  the  Copper  Range  Consol- 
idated Co.  is  now  the  second  largest  producer  of  copper  in  the  Lake  Sui>erior 
district,  and  in  1904  should  turn  out  from  the  Baltic  and  Trimountain  mines 
»nd  its  half  ownership  of  the  Champion  mine,  upwards  of  30,000,000  lbs.  of 
copper,  produced  at  a  cost  of  7.5c.  to  8c.  per  lb.  Whilo  the  capitalization 
of  the  Copper  Range  Consolidated    Co.   is    large,   the    holdings    an'    very 
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extensive  and  the  value  of  its  mining  interesta  is  second  only  to  the  Calujiiet 
St  Hecla  in  the  Lake  Superior  field.  Di\ddends  may  be  paid  in  1904^  but  the 
be«t  interests  of  the  company  might  be  served  by  cleaning  up  the  rest  of  the 
floating  indebledncas,  adding  sundry  improvements  and  extenstona  to 
railroads,  mines  and  mill^,  and  accumulating  a  ca^h  surplus,  Thia  policy 
would  enable  Ihe  company  to  begin  1905  absolutely  free  of  debt,  with  a 
large  cash  surplus  on  hand  and  ^ith  railroads  and  mines  earning  largie  profits 
available  for  the  declaration  of  regular  aemi-annual  or  quarterly  dividends, 
COPPER  RIVER  MINIKG  CO,  ALASKA. 

Office:  1347-25  Broad  St.,  New  York.  Capitalization  150,000.1100. 
F,  M.  Bradshaw,  president;  F.  C.  Helm,  iiecretar>^  and  treaj^m^r;  F,  >L 
Bradshaw,  F.  C.  Helm,  Hon.  W.  F;  Bay  Stewart,  Hon.  R*il?t.  Gwynne^  Jr. 
and  John  Q.  Denny,  directors.  Company  n-^port.s  that  Hon.  Ferd.  W.  JVck, 
of  Chicago,  will  also  be  elected  a  director  in  1904.  l*ands,  IHS  clainvi,  arwi 
2,360  acres,  with  12  other  claims,  area  240  acres,  reportt/d  by  company  as  iii 
litigation.  Lauds  show  bomite  and  elialcocite,  with  native  copper  occurring 
in  sises  from  flecks  up  lo  masses  of  several  tons  weight.  Larids  are  kx-alwl 
about  185  miles  inland,  by  trail,  from  Valdez,  Ala^ska,  and  are  said  to  haw 
plenty  of  wood  and  water,  with  coal  in  the  vicinity.  The  timber  is  a  spaTM* 
growth  of  spruce  and  eottonwood,  and  the  coal  is  lignite.  Properties  claiined 
by  this  eompnny  include  the  Bonanza,  Nicholai,  Kinnecot  and  Jumbo  groups. 
The  Bonanza  group,  also  chiimed  by  the  Alaska  Copper  Co.,  and  Chittna 
Rxploration  Co.,  h  the  principal  pro**peet,  thiii  giWng  an  exceptional  showings  ^ 
of  copper  ore.  The  Kiimecot  group  has  31  cJaims,  5  miles  from  the  bea 
waters  of  the  Kinneeot  riverl  in  the  Kinnecot  mountains.  The  Nichola^^ 
group,  7  claims,  7  miles  from  the  Kinnecot,  is  said  to  show  a  fisaure  vein. 

An  engineer  who  reported  on  portions  of  this  property  for  the  compan^^^^ 
states  that  the  ore  bodies  are  com  at' ty  between  lime  and  "michaloid,**  pcolj^ 
ably  meaning  thereby  amygdaloid,  or  possibly  some  form  of  mica-schist,  c:>/ 
mayhap  some  entirely  new  variety  of  hyperborean  rock-form  not  yet  gvriermllji' 
known  to  scientista.    The  ore  body  of  the  Bonanza  group  stands  up  ftbovT 
surface,  showing  bomite  with  a  strong  iron  capping,  the  ore  outcroppbi^^ 
under  the  iron  cap.    The  ^'michaloid**  discoverer  estimates  the  Bouanxaofc 
body  as  5<K  wide  and  575'  long,  and  asaerta  that  an  average  of  30  or  40  fjjf 
samples  taken  by  him  from  this  outcrop  gave  upwards  of  40%  copper,  nxid 
that  the  entire  ore  body  wUI  average  above  30%  copper,  with  $10  to  112  gold 
and  silver,  and  estimated  that  |in,0<.Kl,OIH>  U^  $15,0n<»,0t)0  worth  of  on       •' 
sight.     Tlie  **mlchaloid"  expert  aL*o  t^tat^^s  tliul   he  secured  ores  a?> 
75%  copper  from  a  large  sample  of  croppiugs  from  the  Jiunbo  group,  Aiiid  tiJ 
have  a  vein  running  75'  wide  in  places. 

ThLH  conipany  has  funii.Hhed  exceedingly   voluminous  retm-ns  for  tbc 
Copper  Handbook,  uKmi  of  which  liad  no  especial  bt^ariiig  on  the  subject  wwl 
were  not  sufficiently  detailed  to  be  of  any  [wrtieular  value.     Requests  for 
specific  information  were  met'  with  p<>lit^  evasitms  and  the  tciiderance  of  *  i 
ready-made  description  t»f   I  bin   property,    highly  liutdatory   in  irveiy  wnjj 
The  company  even  omitted  to  give  its  capitahzatiou,  which  is  believed,  ovt 
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credible  authority,  to  be  for  the  ridiculous  sum   of  $50,000,000.     As  near 
as  can  be  learned  $40,000,000  worth  of  this  stock  was  divided  between  four 
of  the  promoters,  including  the  president  and  treasurer,  with  $10,000,000  set 
aside  as  a  treasury  reserve  for  sale  to  investors,  in  order  to  secure  funds  to 
develop  the  property.    The  company  was  unfortunate  in  having  connected 
with  it  at  an  early  stage  some  of  the  biggest  liars  ever  successful  in  breaking 
into  print.     It  is  stated  that  the  more  notorious  among  these  liars  have  been 
shipped.    The  literature  put  forth  by  the  company  is  most  alluring,  and  is 
also  most  misleading,  being  composed  mainly  of  extracts  from  statements  of 
government  officials,  mining  engineers  and  other  men  of  prominence,  made 
regarding  the  Copper  River  country  generally,  but  so  cleverly  pat<>hed  out  as 
to  convey  the  impression,  not  stated  in  so  many  words,  that  all  of  these  emi- 
nent personages  are  giving  their  flat  endorsement  to  the  Copper  River  Minhig 
Co.,  which  of  course  they  are  not  doing.     Furthennore,  while  the  Bonanza 
group  is  unquestionably  a  property  of  extraordinary  promi^k>,  the  title  ot  the 
Copper  River  Mining  Co.  to  this  property  is  extremely  uncertain,  and  while 
the  officers  of  the  company  bear  down  heavily  upon  the  wonderful  showing 
^  the  Bonanza  group,  they  gloze  over  the  matter  of  litigation  and  uncertainty 
<rf  title  with  a  few  brief  words.    The  explanation  of  the  president  of  this  com- 
pany of  the  defect  in  titles  is  that  certain  of  the  employes  made  away  with 
I       ^location  papers  and  sold  them  in  New  York;  the  statement  of  the  other 
parties  to  the  litigation  is  entirely  different,  being  to  the  effect   that  the 
Pittpecting  syndicate  of  12  men  who  located  these  lands  sold  their  titles  to 
the  Alaska  Copper  Co.,  after  dickering  unsuccessfully  with  Bradshaw,  the 
Pf^aident  of  tli«  Copper  River  Mining  Co. 

The  promoters  of  this  company  have  been  successful  in  interesting  in 
^kis  property,  as  shareholders,  some  men  of  very  high  standing,  who  will 
doubtless  feel  chagrined  when  they  learn  to  what  use  their  names  have  been 
P«t. 

COPPER  ROCK  GOLD  MINING  &  MILLING  CO.  COLORADO. 

Office:  802  Wainwright  Bldg.,  St.  Louis,  Mo.  Mine  office:  Sunset, 
Mulder  Co.,  Colo.  Capitalization  $1,500,000.  H.  Lee  Ser\'oss,  president; 
*^  G.  Kirshbaum,  secretary  and  superintendeent.  Lauds,  60  acres,  about 
^  miles  northwest  of  Denver.  Has  a  shaft,  300^  deep  at  last  accounts. 
^  carry  copper,  gold  and  sUver  and  liave  shown  good  assay  values. 
COPPER  SELECTION  SYNDICATE,  LTD.  AUSTRALIA. 

Offices:  257,  Winchester  House,  •  London,  E.  C,  Eng.  H.  J.  Dixon, 
^^tary.  Capital,  nominal,  £15,000.  Holds  sundry  options  on  property  of 
^  Great  Cobar  Copper  Mining  Syndicate,    Lid. 

Q)PPER  STAR  MINING  CO.  COLORADO. 

Office:  60  State  St.,  Boston,  Mass.  Mine  office:  Salida,  Chaffee  Co., 
Cob.  Capitaliasation  $500,000,  shares  $1  par.  Eugene  B.  Estes,  president; 
^wm  Wallace,  secretary  and  general  manager.  Lands,  about  180  acres. 
Company  began  paying  dividends  of  2  cents  p('r  share  while  selling  stock  at 
ll  per  share.  Company  has  probably  gone  (he  way  that  all  corporations 
§0  when  they  sell  stock  and  pay  dividends  simultaneously. 
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COPPER  STATE  MINING  CO.  WYOI 

Lett  or  rL^hiriieil  iiiirkmicd  from  former  office,  Bincanipment,  Wvo. 
COPPERTOWN  MINING  CO.  CAtlFORNK^^ 

OfTic**:    S,iij  rmiirisro.  Cal,     Mine  otfice:     Homitos,  Mariposa  Co,,  C^al, 
C  H.  Strict,  ^uperinfi'iulent.     In  dcxTloping  La  Virtoria  mine,  which  hjij^^    3 
shafts,  each  of  about  2tX)',  aLsti  a  400'  UitineL     Employs  about  20  men.    V<^^fii 
matter,  3CM)'  toOOO'  wido,  U  of  HchistoHe  diabase,  betwe<?n  grano-dioritc'  waUs^ 
showing  malarliito,  uzurite,  cuprite,   bornitp  and    tctrahedrite.      Vein   lm^=     ^i 
heavy  gossiin  capping.     All  ores,  inehiding  the  gossan,  are  more  or  les§  auxH/"- 
erotis.     Was  onn*  h  ctHisidtTnble  prndiKM^r.  employing  .300  men,   circa  18#i*5 
Ciirnpany  contriiipbili's  in^st ailing  a  smelter, 
COPPER  VEIL  MINING  CO.  WASHINGTOJr* 

Said  to  hn\r  ,*>2  claims,  ^ith    0    tunnels,    longest    250',  in  vicinity    of 
Index,  Snohomish  (-o.,  Wash.,  but  letter  to  that  address  was  returned 
elaimeti . 
COPPER  VENTURE  SYNDICATE,  LTD. 

Offices:     10,  St.  Helen's  Place,   Ix)ndoin  E.  C,  Eng.     Cannot  be  fouad 
that  conipiin\  owns  iiny  copper  property, 
COPPER  WORLD  MINE.  NORTH  CAROLDTA* 

Located  in  the    Virgilina   district    of   Person   eoimty,    North    Carolina, 
Operated  by  Danville,  Virgima,  parties.     Has  two  sliufts,  deepest  100',  in  a  ■ 
\'pin  of   fair    widtli.  carrying  ehalcficitc*,  oxide  and  carbonate  ore,s,   ranging! 
15%   to  C5%   in  copper  tenor. 
COPPER  WORLD  MINING  A  SMELTING  CO.  WASHINGTON.! 

Office:     can*   of   Jerome   L.    Dnmiheller,    Sjwkane.    tfash.     Letter  re-i 
turned  unclaimed  from  former  mine  office,     Ijoomi^,  Okanogan  Co.,  Wash*^ 
John    Wentwortli,    superintendent.     Organized     ltM)3,    with    eapitnlizaticn 
S3,0(K},000,  share"*  tl  par.     Said  to  have  a  large  body  of  sulphide  ore,  giv  ing  ' 
good  assay  v  alues. 
COPPER  ZONE  MINING  CO.  NEW  MEXICO. 

Company  was  disposscs^sed  of  its  lands,  and  is  probably  deatl, 
SOCIEDAD  MINERA  COQUIMBANA.  CHILE. 

Mine  ofhce:  La  Serena,  Coqnimbo,  Chile,     Property  includes   the  Ro- 
^in-io,  Socnvon  and  other  mines,  supposed  fo  be  idle. 
CORA-ROCK  ISLAND  MINING  CO.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  C^s.^  Mont.  Is  a  subsidiar>'  corporation 
to  the  United  Copper  Co.,  which  holds  95%  of  the  capital  stock.  Property 
is  the  Cora  and  Hock  Island  mincsi,  producing  about  10,000  tons  of  ore 
monthly.  Main  shaft.  l,2t¥)\  with  Iwst  values  l>elow  1,000',  producing 
smelting  ore  rich  in  silver.  EotplovK  aln^ut  250  men, 
CORBIN-WICKES  COPPER  MINING  CO.  MONTANA.J 

Proposed  new  title  of  Toloradn  Mining  A'  Development  Co.  1 

CORDENERA  MINE.  MEXICO. 

Mine   othre:   Suarjui   Grande,  Sonora,  Mex.     W.  S.   Morrow,  miinager. 
Ores  carry  silver  and  copper.     Has  steam  power  and  5-8 tamp  mill, 
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OOUMLLERO  MIIIIHG  CO.  BRITISH  COLUMBIA. 

Office:   care  of  A.  W.  More,  332  Lumber  Exchange.  Seattle,   Wash. 
I^ttds,  3  daims  adjoining  the  Cornell  mine,  on  Texada  Island,  B.  C. 
COSOKmk  EXPLORATION  CO.,  LTD.  SPAIN. 

ftoperty  now  operated  by  Ceiro  Miiriano  Mines,  Ltd. 
CORIELIA  COPPER  CO.  ARIZONA. 

Office:  S02  FuUerton  BIdg.,  St.  LouLs.  Mo.  Mine  office:  Gila  Bend. 
Rma  Co.,  Am.  Idle.  W.  R.  Ramsey,  president;  John  R.  Boddie,  secre- 
<>iy.  Oiganized  May  14,  1900,  under  laws  of  Arizona,  with  capitalization 
$100,000,  shares  $10  par.  Has  no  cash  on  hand,  and  no  liabilities.  Lands, 
S  patented  claims,  area  100  acres,  developed  by  shafts  of  125'  and  225'  and 
tunneb  of  SO'  and  W.  Has  steam  power. 
CORRELL  MINE.  BRITISH  COLUMBIA. 

Operated  by  Van  Anda  Copper  &  Gold  Mines  Co. 
CORHELL  GOLD,  SILVER  &  COPPER  MINING  CO.  NEW  MEXICO. 

Mine  office:  Silver  City,  Grant  Co.,  N.  M.     Frank  F.  Ross,  secretar>'. 
^'ttds,  including  the  Owl  mine,  are  in  the  Gold  Gulch  district. 
lOlA  EL  CORNETA.  MEXICO. 

Mine  office:  San  Miguel  Mezquital,  Zacatecas,  Mex.  Henry  Winning- 
^t  owner.  Was  developing,  with  force  of  about  20  men,  at  last  accounts. 
COltHETT  MINE.  CALIFORNIA. 

Owned  by  H.  W.  Comett,    Merced,  Mariposa  Co.,  Cal.      Vein  matter 
*  sehistoee  diabase,  with  3'  pay-streak  carrj'ing  ore,  mainly  chalcopyrite, 
*«a>'ing  17%  to  23%  copper,  and  $2.25  to  $4.50  gold  per  ton.     Was  devel- 
^^^,  with  small  force,  at  last  accounts. 
COHHISH  COPPER  CO. 

Organized   December,  1903,  under  laws  of  Connecticut,  with   capital- 
'^tm  $300,000,  by  Andrew  B.  Hardryx,  et  al,  of  New  Haven,  Conn. 
CORHUCOPIA  COPPER  CO.  OREGON. 

Mine  office:  Quart zburg,  Baker  Co.,  Ore.  Cannot  be  leamod  that  prep- 
ay is  working. 

^lUTUCOPIA  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Cherry,  Yavapai  Co.,  Ariz.  E.  R.  Hotzenpiller,  president 
^''^'i  general  manager. 

^RHWALL  COPPER  MINES.  MISSOURI. 

Located  in  Ste.  Genevieve  county,  Missouri,  and  were  worked  on  a  fair 
y^,  circa  1860.  Ores  are  greater  in  variety  than  in  quantity,  tho.w  found 
'''eluding  cuprite,  covellite,  malachite,  azurite,  chalcocite,  boniite,  ohalco- 
t^.^'rite,  melaconite,  chalcanthite  and  chrj'socolla. 

<^1[PANU  CORO  CORO  DE  BOLIVIA  BOLIVIA. 

Mine  office:  Coro  Coro,  La  Paz,  Bolivia.     This  company  works   native 

^pper  occurring  in  beds  of  conglomerate,  and  is  the  largest  producer  of  lio- 

^via,  making  yearly  about  1,500  tons  of  mineral,  averaging  85%  fine  copper. 

A  Jittle  cuprite  and  chalcocite  occur  also,  and  silver,  found  with  the  copp<»r 

in  native  form,  as  at  the  Lake  Superior  mines,  is  an  important  by-pnxiuct. 

Has  steam  power  and  small  smelter,  employing  several  hundrod  men. 
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CORONA  CONSOLIDATED  GOLD  Sl  COPPER  CO.  ARIZOKA" 

ntfice:  rriidfi  lllk,  Pr<\stxiii,  Ari».  Organized  under  laws  of  Arizona, 
with  oapitaiixution  $2JMK>,(M)0,  .sliiin»H  $1  par.  A.  J.  Uend,  president;  \\\  S, 
Cr<>i<lsworlKy>  seL^retary.  Liimls,  14  cLiijiv*,  ar^a  280  a«Tes,  in  the  Turkey 
Creek  district  of  Yavapai  county,  Arizona,  sliowing  12  veins,  opened  by 
shafts,  of  40'  1o  60'  dnpth  each,  with  a  lar^  open-eut  and  a  170'  tunnel  < 
the  Christmas  Gift  claim,  showing  a  vein  of  4'  to  6'  width,  giving  ores  i 
Ing  4%  to  14%  c<jpr>pr  and  Sll  to  $36  gt)ld  per  ton. 
COROHA  COPPER  MINIIfG  CO.  WISCOHSDf, 

Office:  804  Winthrop  Bldp.,  Boston,  Maas.  Property  is  the  mine  in 
Douglas  eounty*  Wiwou.sin,  formerly  held  by  the  Chippewa  Copper  Mining 
V<K,  of  which  tlie  prc.^ent  comj>any  i*<  a  norganizafion,  M 

CORONA  GOLD  A  COPPER  CO.  HEW  MEXICO  J 

Has  claims  near  Santa  Rita,  Grant  Co.,  N,  M.     Company  reorganii 
1903,  with  0.  H.  Baum,  president, 
CORONADO  GOLD  &  COPPER  MINIHG  CO.  ARIZONA- 

Office:  care  of  Clma,  P,  Myers,  president  and  general  manager,  Prescott, 
Ariz.     Lands,  2,800  acres,  inckidiiig  the  Bkck  Warrior  group,  in  the  Black 
HillB  district  of  Yavapai  county,  AriKona.     Company  plans  continuous  de- j 
velnpmeni  and  is  said  to  have  considerable  ore  in  sight,  I 

CORONADO  MmiNG  CO.  ARIZONA, 

Office:  10  P,  O.  Scjuare,  Boston,  Mass.  Mine  office:  Metealf,  Graham 
Co,,  Ariz.  Employs  alxiiit  50  men.  Wm.  R.  Thompson,  president;  J,  W. 
Belches,  vice-prosident ;  Wm.  J.  Falmer,  secretary';  J.  W.  Hazen,  treasuper; 
Harry  L.  West  lake,  general  manager  ^  T.  H,  Probcrt,  engineer.  Organised 
1902,  under  laws  of  Maine,  with  capitalization  $3,000,000,  ahares 
no  par,  with  ^00,000  shares  unissued.  Lands,  23  claims,  area  oboull 
4fW)  acri's,  in  process  of  patenting.  Ore  is  slightly  auriferous  and  argen-l 
tiferous  chalcopyrite,  developed  by  jseveral  shafts  and  tunnels.  Property 
adjoitLH  the  IX'troit  ami  Arizona  mines,  and  Is  supjxjsiMi  to  earrj'  the  csontin* 
nation  of  the  famous  Coronado  vein.  The  Emerald  claim  shows  a 
ore  body,  priving  average  as.says  of  about  9%  copper.  Mine  is  making  reg- 
ular ore  f^hipmi*nt.s  to  I  he  Sliannon  .Kinpher  and  property  is  regarded  as  both 
promising  and  well  nianaginL  Plans  saitl  to  he  forming  for  consolidation 
of  San  Jose  mines  with  the  Con:>nado,  early  in  H>(I4,  under  name  of  Standard, 
C(♦n^iflIidate(i  Copper  Co. 
NUEVA  COMPANIA  MINERA  DE  CORPUS  CHRISTI.  MEXICO. 

Mineoffic*':  Matchuala,  San  Luis  Pot i si,  Mex.     \\\  B.  A.  Dingwall,  pre*- 1 
i  icnt  and  manager.     Ores  carry   silver^  lead,   gold   and  copper.     Principal | 
di'Velopnient  h  l»y  an  1,S00'  tunnrl.     Employs  upwards  «jf  100  men. 
SOCIEDAD  DE  MINAS  Y  FUNDICION  DECORRALES.  ARGENTINA. 

Mine  oflier:  ClHlc-cito,  Hioja^  Argentina.     llu«  auriferous  and  argentif- 
Gfous  copper  ores,  wiHi  12-ton  smelter  and  gas  power.     Employs  about  100^ 
men. 
JOSE  FRANCISCO  CORREA.  CHILE. 

Office  .in<l  mine:  San   Feniandr»,  Colchagua,  Chile,     Has  steam  power] 
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and  a  small  smelter,  employing  about  100  mem  securing  a  limited  production 
of  copper  matte. 

CORTLAHD  GOLD  k,  SILVER  MIHIIIG  CO.  COLORADO. 

Mine  office:  Ohio,  Gunnison  Co.,  Colo.  Victor  Reno,  superintendent. 
Ores  carry  gold,  silver,  lead,  copper  and  zinc.  Has  gasoline  power  and  em- 
ploys about  15  men. 

CORUHA  COPPER  CO.,  LTD.  SPAIN. 

Offices:  CSiisweD  House,  Finsbury  Pavement,  London,  £.  C,  Eng.  Mino 
office:  Area,  Corufia,  Spain.  Sir  W.  H.  D'0>-ly,  chairman:  R.  F.  A.  Malal»ar. 
secretary.  Capital,  nominal,  £1,000,000;  is^jed.  £902,957.  Lands,  2.740 
acres,  including  the  Santiago  mines,  bought  for  £900.000  in  shares.  Prop- 
erty was  promoted  by  tlie  notorious  Ernest  Terah  Hooley.  Ores  occur  in 
immense  bodies,  carrying  about  2%  copper,  and  are  said  to  be  refractor>\ 
CORT  BROS.  MnmiG  CO.  MOHTAlf  A. 

Office:  Helena,  Deer  Lodge  Co.,  Mont.     Was  prospecting  a    group  of 
copper  and  gold  chums  on  Beaver  Creek,  north  of  Helena,  at  last  accounts. 
COSTEliX)  COPPER  CO.  ARIZONA. 

Office:  care  of  Martin  Costello,  Tombstone,  Cochin  Co..   Arix.    Organ- 
ised August,  1903. 

COTTOHWOOD  COPPER  MINES.  NEVADA. 

Lands  supposed  to  be  located  in  vicinity  of  Azurite,  Churchill  Co.,  Xev. 
COW  CREEK  COPPER  MnmiG  CO. 

Address:  care  of  Herman  C.  Ridder,  Denver,  Colo.     Ix)cation  of  prop- 
erty, if  any,  not  learned. 
COXHEATH  MINE.  NOVA  SCOTIA. 

Owned  by  Cape  Breton  Copper  Co.,  Ltd. 
CRACKER  JACK  MINE.  ARIZONA. 

Mine  office:  Payson,  Gila  Co.,  Ariz.     A.  Lockwood,  owner. 
CREEDE  COPPER  MINING  CO.  WYOMING. 

Supposed  to  have  claims  near  Rawlins,  Carbon  Co.,  Wyo.,  but  letter  to 
that  address  returned  imclaimed. 
CRESCENT  COPPER  CO.  UTAH. 

Supposed  to  have  copper  claims  near  Park  City,  Summit  Co.,l'tah. 
CRESCENT  COPPER  CO.  WYOMING. 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo.     0.  E.  Hcber,  super- 
intendent.    Lands,  about  100  acres,  adjoining  the  Kurtz-Chatterton  mino, 
7  miles  from  Encampment.     Has  an  SOO'  tunnel.     Idle  at  last  accounts. 
CRESCENT  COPPER  MINING  CO.  ARIZONA. 

Office:  care  of  Carl  Clausen,  president  and  general  manager,  Bisbee,  Ariz. 
W.  A.  Eckerly,  secretary;  A.  C.  McDonald,  superintendent.  Organized  1903, 
ttnder  Uws  of  Arizona,  with  capitalization  $2,500,000,  shares  $2.50  par. 
lAods,  12  claims,  in  Tombstone  Canyon,  about  2  miles  northwest  of  Bisbee, 
showing  oxide  and  carbonate  ores,  with  small  quantities  of  chalcocite  and 
ifon  ore,  and  quartz  gangue,  giving  average  assays  of  19.1%  copper  and  41 
02.  silver  per  ton,  from  a  vein  ranging  8'  to  30'  in  width. 


342 


THE  VOFFEH  NANUBOOK 


I 


MINA  EL  CRESTON  BE  COBRE.  MEXICO. 

J.J.  McCiilkun  an  J  J.  Jj.  Sln»ppard,  owners.     Said  to  $how  rich  oxide  and 
mrboiiiile  on\s,  :uid  to  Ik"  lorated  iii  La  Dura  district  of  Souora.  Mex.,  bul  I 
letter  uddix^ssrd  to  Ijti  Dnm  returntid  bj'  postmaster  with  notation  that  m  i 
such  prnfKTiy  i/xisl.s  in  that  district. 
CROESUS  GOLD  &  COPPER  MINING  CO.  IDAHO, 

OHice:  Ik'atriLf,   Nrh.     Mine  otfitf:  Hnilt^y,  Blaine*  Co.,   Idaho.     \V.  G. 
Page,  siip*'rinti'iKl*'nl.     Or»\s  cam-  ffuld,  siiver  and  t'opper.     Has  steam  power  fl 
and  a  lt)-,stainp  mill,  rmpbyiug  about  21)  men.  ™ 

CROFTON  SMELTER.  BRITISH  COLUMBIA. 

UwiKtl  and  oixTuted  by  Northwest  Smelting  Co. 
CRONA  COPPER  CO.  COLORADO, 

OIHce;  Clay  Centre,  Kan.     Miiio  offit-t*;  Lyons ^  Iiouldt*r  L\».,  Colo.     Chabi?.^ 
A.  Southwick,  piv*iidenl;  C.  W,  Strong,  secretary  and  treiLt*urt'r.     Organized, f 
1901,  under  laws  of  Nfw  Mexico,  with  capifalizatiou  Sl.DOO.tMHJ,  shares  $1 
par.     Lands,  14  claims,  2  tnilt**  from  Lyoni*.     Wa^  doing  developing  work 
at  lau^t  acrtnnit^, 
CROiraEBAKE  MINES.  IRELAHD.  , 

Sold  to  tlie  (>\<K':i  C<.»ppcr  Syudk-ati-,  Ltti. 
GROWL  CREEK  COPPER  MimWG  CO.  AUSTRALIA,  * 

Mine  office:  Shuttlcton.  Xymagrt*  district,  Sew  South  Wales,  AustrHlia, 
J.  Booth,  nuuiaK''r.     Has  fftcaiu  [N*vver,  concentrator  and  smelter  w^ith  re-J 
verberalory  funinee.*^.     Employed  about  MM)  men  at  last  aeeounts.     Mine  is^ 
said  to  be  lieveloping  very  satisfactorily. 
CROWN  LYELL,  LTD.  TASMANIA. 

Offici's:   45,   Henficld  St.,  Gltisgow,  Scotlaiid.  and  70,  Queen  St.^  MeJ- 
bourne,    Australia.     Mine    office:    Mount    Lyell,    MoutAgue    Co.,    TasmanU.J 
Employs    12   men.     Capital,    nominal,    £3(10,DCH>;   issued,  £15o,0O7.     X   B. 
Sutherland,  secretary;  John  Wcdd,  mine  manager.     Has  steam  power.     In] 
prospecting  by  a  719'  ttmneb 
CROWN  POINT  MINING  CO.  WASHINGTON. 

Promoted  by  the   Pioneer  Investment  «S:   Trust  Co.,   709  Grant    Bldg., 
I^oH  .\rigeles,  Cal.     Said  lo  have  claims  in  Chelan  county,  Washington,  chit)^ 
jng  silver,  copper  and   molybd*'nnni. 
COMPANIA  DE  LA  CRUZ.  MEXICO. 

Mine  office:  La  Cruz,  Tamaulipa.^,  Mexico,     J.  M.  Gonxales,  niauagi  i 
Proiluces  copper  and  lead  ore  upon  a  considerable  scale,  and  employs  about 
200  men. 
CRYSTAL  MINING  CO.  WASHINGTON. 

Offi.ce:  45  Jamison  Blk.,  Spokane,  Wash.     Mine  office:  Bolster,  OkanogaJt  M 
Co.,  Wash.     John  Gray,  superintendent.     Ores  ca.rry  gold,  silver,  lead  and^ 
copper.     Has  ste^m  power  and  a  small  smelter. 
CRYSTAL  LAKE  GOLD  &  COPPER  COLORADO. 

BONING  &  SMELTING  CO. 

OlTicfe:  915  Barristers^  Hall,   Peuiberton  Sq,,  Boston,  Mass.     Philip  G. 
Pawson,  president;  Kcndric   P.  Crawford,  tn-a^surer  and  general  manager j  ] 
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A.  D.  Wbe,  secreufy.  Capitalinnion  $1,500,000.  »hane^  $1  par.  Has  10 
claims,  i  on  Hotchki^  Mountain,  south  of  Lake  City.  HixisdaJr  ii>uii-.v.  i.V>i- 
orado,  ak>  other  claims  in  vieinitv.  canyinf  otk  of  eokL  silver,  (."opper  3ii.«i 
lead 

CRrSTAL  M OUHTAIH  MIinHG  ft  DRAIHAGE  CO.  COLORADO. 

Mine  office:  Cn'stal,  Gunnison  Co..  Colo.     Geo.   W.  Mchon,  »upenn> 
teodeat.    Ores  carry  copper,  gold  and  silver.     Mine  opened  by  tunnel,  and 
has  steam  power.     Small  force  employed  at  last  account :^. 
CUBA  MnmiG  CO.  UTAH. 

Mine  office:  Bingham  Canyon.  ?>alt  Lake  Co..  I'tah.  Juim  Swanson. 
soperintendent,  at  last  accounts.  Property  has  copper-gold  orv^.  opened  by 
tuoneL  Has  steam  power,  and  was  working  a  small  force  on  development. 
^  hat  accounts. 

CUBAH  EXPLORATION  CO.  CUBA. 

Office:  11  Nassau  St.,  New  York.  Mine  office:  El  Caney.  Saiitbtgi>. 
Cuba.  W.  \.  Dennis,  vice-president  and  general  manager.  Is  n'oi.H^ning 
old  and  developing  new  copper  properties  in  the  vieinitv  of  Santiaen  k\v 
Cuba. 

CUBAN  MIliniG  ft  DEVELOPMEHT  CO.  CUBA. 

Offices:   Dashwood  House,   London,   E.  C,   Elng.     Mine  office:   Bahia 

^ODda,  Pinar  del  Rio,  Cuba.    J.  J.  Jonas,  chairman ;  G.  W.  Hoghton,  man- 

*Siog  director  in  London;  F.  Kohly,  managing  director  in  Havana;  Fred- 

^^^  J.  Rich,  mine  manager;  A.  Mitchell,  secretary-.     RegLstered  1902.  to 

5*keover  the  basiness  of  the  Cuban  Exploration  Syudicati*.  Ltd.,  with  author- 

*^^  capital  of     £250,000;  issued.  £150,007.      Ptoperty  sHdws  c-on.'iiderablt' 

'*■>,  largely  in  old  workings.     Lands,  2,706  acres,  with  5  old  shatis  aiul  ratluT 

*^^tensive  workings  in  bad  condition.     Present   company   has  sunk  2  now 

**H^ts,  and  is  developing  in  a  conser\'ative  manner  with  a  force  of  about  150 

^^JBANA  CONSOLn)ATED  COPPER  CO.  MEXICO. 

Office:  Lick  House,  San  Francisco,  Cal.  Mine  office:  .\rizpe,  Sonora. 
^^x.  Employs  20  men.  Organized  Jan.  6,  1903,  under  laws  of  Arizona, 
^th  capitalization  $500,000,  aliares  $1  par.  Don  Ray,  prt»sident ;  \.  H. 
~^<^,  vice-president;  M.  A.  Nurse,  secretarj' ;  Geo.  H.  McLean,  superintendent. 
**^iula,  244  pertenencias,  area  002  acres,  bought  for  $20.(K)0,  in  the  .\rizp«^ 
Strict,  showing  6  ore  bodies  with  widths  of  4'  to  20',  of  which  3  an»  being 
^•^veloped,  these  carrying  estimated  average  values  of  12%  coppt^r,  10  oz. 
^Iver  and  $2  gold  per  ton,  and  being  opened  by  6  shafts,  deepest  102'  and 
?  number  of  tunnels,  longest  250'  and  575',  with  1,415'  of  underground  open- 
'*^.  Uses  horse  power.  Mine  is  about  40  miles  from  La  Cananea,  the  near- 
*^  railroad  point,  which  is  connected  with  the  mine  by  a  good  wagon-road, 
^tople  carloads  of  ore  smelted  gave  returns  of  23%  copper,  with  fair  gold  and 
''ftrer  values.  Company  plans  the  installation  of  a  steam  or  gasoline  hoisting 
^fid  pumping  plant.  Property  is  one  of  considerable  promise. 
C0CHARAS  MINIHG  CO.  MEXICO. 

Mine  office:  Acaponcta,  Tepic,  Mexico.    J.  W.  Winston .  manager.     Op- 
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crates  San  Juan  copper  mine,  opened  by^haft  and  tunnel.    Has  steam 

and  40-ton  smelter.     Employs  about  50  men. 

MmAS  LA  CUEVA  &  PEDRO  BSTABAN.  MI 

Mine  office:  Mazapil,  Zacatecas,  Mexico.    Owned  by  estate  of  J.  £ 
rison.      Manuel  R.  Orozco,  manager.     Produce  copper  as    a  by-p 
from  silver-gold  ores.    Have  steam  power  and  25-ton  smelter.    Employ 
100  men. 
LA  CXJIVRE  GROUP.  BRITISH  COLD 

Owned  by  E.  A.  Cleveland,  Vancouver,  B.   C.      Located  on    F 
Royal  Island,  Skeena  River  Division,  Cassiar  District,  B.  C.    Devdo 
limited  to  tunneling. 
CULLIGAN  MINE.  WISO( 

A  property  in  Douglas  county,  Wisconsin,  which  produced  a  littli 
grade  ore  (said  to  have  come  from  a  Michigan  mine)  in  1899. 
CULLOWHEE  COPPER  CO.  NORTH  CARC 

Office  and  mine:  CXiUowhee,  Jackson  Co.,  N.C.    Capitalisation,  $1( 
D.  D.  Davis,  president;  R.  E.  Bowen,  treasurer;  Thos.    A.  Cox,  sec 
and  superintendent.     Has  steam  power  and  Sullivan  air  compressor. 
CUMARAL  MINES  &  DEVELOPMENT  CO.  ARI 

Office:  Oakland,  Cal.    Mine  office:  Old  Glory,  Pima  Co.,  Aris. 
Staples,  superintendent.     Has  auriferous  and  argentiferous  copper  orec 
gasoline  power  and  employs  about  20  men. 
CUPRITE  COPPER  CO.  ARI2 

Mine  office:  Vail,  Pima  Co.,  Ariz.    W.  H.  Lake,  superintendent,! 
aceounts.     Property  supposed  to  be  idle. 
CUPRITE  MINING  CO.  WT(N 

Mine  office:  Holmes,  Albany  Co.,  Wjro.    Emplosrs  a  small  force. 
CUSmNG  ft  WALKUP.  ME 

Mine  office:  Otaez,  Durango,  Mex.  Emil  Bruckhold,  superinto 
Operate  the  Quien  Sabe,  Promontorio  and  other  mines,  emptoying 
200  men.  Development  is  by  tunnels.  Mines  have  steam  power  and  I 
smelter  with  a  single  matting  furnace.  El  Cobre  mine  of  this  fir 
been  sold  to  the  Compania  Minera  de  Cobre  de  Durango.  IVodueti 
copper  b  small,  as  copper  is  used  merely  as.  a  carrier  in  m^lgfig  go 
copper  matte  averaging  15%  copper,  300  to  400  oz.  silver  axid  12  os. 
oz.  gold  per  ton. 
CYPRESS  MINE.  ARC 

Mine  office:  Bigbug,  Yavapai  Co.,  Ariz.    Owned  by  Joseph  Mayer, 
Frank  Thornton,  superintendent.    Claimed  to  have  a  good  showiqg  o 
per  gold-silver  ores.    Said  to  be  under  bond  to  eastern  capitalists. 
DAIRA  MINE.  } 

Mine  office:  Fujikoto-mura,  Yamamoto-gori,  Ugo,  Japan.  Wd 
opened,  1862,  on  numerous  veins  without  fixed  strike  or  dip,  andfreq 
crossing,  in  andesite  country  rock.  Ores  are  galena,  chaloopyrite,  Bfit 
and  iron  pyrites.  Product  is  chiefly  silver  and  lead,  with  a  trivial  amo 
copper  as  a  by-product. 
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A  CALUMET  COBIPAlfy.  SOUTH  DAKOTA. 

Office:  LLnia,  Ohio-     Miii«?  office:  Sheridan,  Pennington  Co.,  S.  D.     Em- 

lys  31  men,     Hon.  Chas.  Foster,  president;  Samuel  A,  Baker,   vice-pre^ 

it;  Wm.    J.    Booth,    secretar>';  H,  C,   EUi$on,    treasurer;  E.   Z.  Wal- 

nianjiging     director;     A.    C.     Overpeek,     general     superintendent; 

L    Knut»on,    consulting    engineer.     Organized    1W2,    under    laws  of 

ith  Dnkota,    with    capitalization     S^.000,000,   shares   $1    par.      Ended 

without  debts  or  liabilities  and  with  sufficient  caiih  on  liand  to  c*inipk*tc 

pknt  as  planned.     Lands,  19  patented  clainLs,  including  the  lilian  group, 

*n«  179  acres,  also  a  27-acre  null  and  anclter  siite,  with  total  landed  holdings 

Of  319  wxee,  in  the  Black  H ills  dlst  net .     H a^^  shafts  of  40',  80'  and  1  m  and  a 

tpuid  of  380*,  giving  total  underground  openings  of  600',  on  the  strength  of 

*fluch  a  150-ton  smelter  hay  been  built,     Hiis  a  40'h,  pJioLst,goo<:l  fordepMi 

^>i  KOOO',  a  lOnlrill  Sullivan  air  i-om pressor  andij-power  drills.     Btjildingji  in- 

^hk  a  carpenter  ahop,  smithy,  laborator>' and  tliree  dwelliiigs.    The  smelt»T 

Ui  ft  quarter  of  a  mile  from  the  mine  and  several  huudr«^d  feet  lower,  of  wood 

Oil  stone  foundations,  connected  witli  tlie  mine  by  a  Bleichert  aerial    tram* 

Smelter  has  a  Colorado  Iron  Works  ISO-ton  blu^t  furnace  with  120-h.  p. 

*liim  plant  and  is  planned  to  turn  out  pimple  copper  of  80%  tenor.     Tiie 

ftiriiogton  raUroad  ia  within  4  miles  of  the  works.     Smelter  was  nearing 

^nuiiletioti  at  the  end  of  1903  and  company  plana  to  begin  active  production 

ly  early  in  1904. 

officers  of  this  company  are  men  of  good  standing,  but  repeated 
to  Beciu^particularB  regarding  the  nature  and  extent  of  the  ore  bodiea 
been  met  by  repeated  promises  and  evasions,  the  statement  of  the  com- 
ly  furnished  for  this  work  answering  no  questions  whatever  regarding  the 
>u»e  and  character  of  the  ore  bodies. 

l^ALAITE  SOELV-OG-KOBBERGRUBER.  KORWAY. 

Mine  office:  Brunkeberg  St»gn,  Norway.     Is  very  irregularly    work<^'d, 
^&d  is  a  small  producer  of  silver  and  copper,  when  operated. 
^AIKEY  MUfE.  AUSTRALLV. 

Office:  Port  Adelaide,  South  Australia.     J.  Johnson,    manager.     Has 
■team  power,  and  employed  about  20  men  at  last  accounts, 
t^ALTOH  &  LARK  BfllMIfG  &  MILLING  CO.  UTAH. 

Absorbed  by  Bingham  Consoh dated  Mining  Jc  Smelting  Co. 

t>ALY  COPPER  MIMNG  CO.  AUSTRALU. 

Ifoe  office:    Leighs  Creek,  South  Auatraha.     F.  Sutherland,  manager. 

Ibi  steam  power,  and  employed  about  20  men  at  last  accounts. 

&4L7  MnmiG  CO.  MOHTANA. 

Olffioe:  care  of  John  D.  Ryan,  Butt^,  Mont.     Mine  office:  Copp4?ropolis, 

llttgber  Co.,  Mont.    Organized  1903,  under  laws  of  Arizona,  with  capital- 

bation  §1,000.000,  to  take  over  sundry  mining  properties  of  the  Marcus  Daly 

^Mlm  ID  Meagher,  Silver  Bow  and  Lewi.*?  <fc  Clarke  counties,  Montana.    Prop- 

^Hes  in  Meagher  county  arc  the  Copperopolis,  Daly,  North  Pacific,  Darling 

falrtityp  ftod  othen.    The  Gopperopolis  ruine^  liavc  3  shafts,  deci>est  500', 
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with  good  surface  equipment,  and  iun  i 

ore  for  nmny  years,  until  recently.     Idl*  accounts* 

DALY  JPDGE  MINING  CO.  tJTAJj 

Office:  Salt  Lake  City,  Utah.  Mine  office:  Park  City,  SxilDinit  C^ 
Utah.  Organized  1!M>1,  under  lnws  of  Utah.  Employs  about  250 
John  Daly,  piv^idt-nt ;  O.  J,  Sfili^^burj',  general  managt^r»  John  McSorl 
superintendent.  Lands,  715  acres^  including  tlu*  Anchor  mine»  with  tluTf 
ore  bodies,  known  jis  ihe  South,  Contact  and  Xcirth  vein^,  the  middle  or  Coti 
tact  vfin  being  the  prineiptil  producer  and  showing  a  well  defined  and  per- 
^ist'Cnt  outcrop,  fniei't!  3,(X)0',  Property  also  included  the  Bonimza  group, 
regarded  as  valuable  but  lacking  development,  Ore  v/dues  are  mainly  m 
silver  and  lead,  with  a  htile  copper  a.^  a  by-prtxluet.  The  6,tMXV  Anchor 
nel,  for  operating  and  drainage  purposes,  wa,s  complet<xl  in  190.1.  Tin 
connected  wiHi  the  L2tX)'  level  of  the  l,r»,5iy  thrfy^-compartment  And 
shafts  which  ha:^  a  powerful  hoist  operating  double-deck  cages.  TIjc 
was  retimberetl  (hrrmghout^  at  l¥*4i\7  eo»T,  in  1903*  The  Anchor  worJtii 
ahow  about  2(K),(K)0  tons  of  oi*e  blocked  out  for  »t oping.  The  mine 
about  8  rnilcs  of  underground  openings,  and  make.-?  300  to  4.t<J  gallons  of 
per  minute,  lliis  being  suffirierit  for  the  use  of  the  concenlrator.  Tlierc  \ 
Kh^)  a  lake,  two  miles  fn)m  the  mine,  affording  an  alternative  water  ?uppl>\ 

The  eonrenlrator,  <'otnpleted  in  1903,  has  a  capacity  of  alwut  3*KI  td 
daily,  and  flie  numagemenl  plans  \o  inerca.*!*^  the  capacity  to  100  tons. 
Sherman  sUnn'S  process  in  use  proves  highly  efficient.  Zine  middlingi^  h 
the  mill  are  sold  to  the  Piirk  City  Magnetic  Zinc  Separation  Co.  Produftij 
is  about  600  to  700  tons  of  crude  on?  daily>  of  which  about  50%  \s  (»«« 
trattng  ore,  which  is  red  viced  six  into  one,  giving  a  daily  product  of  abooti 
tons  of  concentrates  having  a  net  value  of  approximately  $35  per  ton. 

The  company  has  expended  large  siuiw  on  development  and  equtpwCl 
Operations?  for  1903  were  decidedly  disappoiniing  to  shareholders,  ompj,! 
the  retimbering  of  the  mine  and  alti  rat  ions  at  the  mill,  causing  i 
duct  ion  and  heavy  expenses,   but   the  work  perfonued  was^  ne 
places  the  mine  in  a  much  better  condition  for  future  operations.    Tlict 
pany  is  said  to  plan  a  5300,000  bond  i&nue  for  further  work  of  impro\i* 
The  property  is  imquestionably  valunlde,  but  is  not  out  of  the  woods  J 
However,  the  management  is  good,  and  should  pull  the  mine  throughi 
eessfully. 
DALY  WEST  MimHG  CO.  OTA 

Office:  161   Mam  8t.,  Salt  I>ake  Cit3%  Utah,     Mine  office:  Park* 
Summit   Co.,  I'tah.     Employs  500  men.     Organised  Feb.   14,   1902. 
laws  of  Colorado,  witli  capitalization  $3,6O0,0Ot^,  share»  $20  par.     J.  £. ! 
berger,  president  and  general  niauager ;  J.  D,  Wood,  %nce-presidenl ;  J,  Ban 
secretary;  W.  8,  McComick,  treasurer;  Johu  A.  Kirby.  mine  !!itiperiDteJi<i 
F,  W,  Sherman,  mill  miperintendent;    Corporation  Tnist  Co  of  New  VotM 
First  National  Bank  of  Boston  and  McComick  k  Co.,  of  Salt  Lake  Hty.  ttf^ 
istrars;  McComick  k  Co.  of  Salt  Lake  City,  American  Loan  *.V  Trust  Co 
Boeton  and  North  .Vmerican  Trust  Co.  of  New  York^  transfer  aeenta* 
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50ptitcat«d  claims,  area  2.'50  acres,  in  flic  I'iritah  district,  showing  extensive 
on?  Mics  earning  good  values  in  silver,  lead,  copp«^r  and  gold.  In  lfl02  the 
nw BAieraged  aln^ut  2%  ttippcr.  ()rt\  iis  pmduerd,  is  ahout  equally  divided 
Mweeri  sineli in^  and  eotu en t  rating  grade.^.  The  niirie  ha.**  thit'e  niabi  veiiLs, 
of4'ro6' nunimiim  and  up  to  40'  niaAiiniim  widtli.  Miuf  lias  an  extn'jiu* 
oppih  of  l,.y>n'.  with  aliout  10  (nilcs of  iinden^rrHinil  op'tiiiif^K.  Equipnienl 
inrlndes  itlt  nr-ci\s.<3iry  ?*hnp>,  a  biitik-hoii?4c%  dwellin^t  etc, 

TJic  ix>nrentnilor  wiii*  inereaj^^d  in  eapaeity  in  \9^y^  <o  225  tons  daily, 
and  in  1904  is  to  be  increased  to  3D0  tDn.»^  daily  eapariiy,  in  addition  lo  which 
Uisplftnned  to  handle  about  2r^0  ionn  of  lailifign  daily.  The  mill  \h  equipped 
'ttih  rrusliers,  rolb*,  two  5'  !Itm>ing:ton  mill»<.  Wilfley  tables,  etc..  and  b  lo 
!«»'<; an  automatic  orc-^oritng  belt.  The  pmrtiee  of  this  concentrator  under 
tbt  manag^nient  of  Mr.  Shemian  is  rxe^'ptintiully  advuneed,  and  results  sc- 
*un^  on  complex  ores  are  not  exceeded  in  any  American  reduction  plant. 
The  property  netted  proHrs*  of  nearly  $151),(M>0  nu^nthly  in  HMKi,  pavinp  div- 
Wttidaof  Si,278.f)00  in  Hm3,  and  to  Jan.  1,  UMM,  lias  a  dividend  record 
»^f  13,591,000.  Production  for  lf)()3  wa?*  3,164KS24  lbs.  of  refined  r<ippc>r, 
K'i2J^n  lbs.  of  lead,  22,57:*,:ii5  Hih.  c»f /inc.4,3S2,222  oz.  of  silver  and  3,19/5 
t  ot.of  jp>ld.  The  property  is  one  of  the  be«t  mines  iu  Ttah  and  ir  an  excep- 
tionally well  handled  and  valuable  [nine. 

OAMAkALAlTD  COPPER  GERMAN  SOUTHWEST  AFRICA. 

SYlfDlCATE.  LTD. 

OHices:  Halisbur>'  House,  l^ondon,  E.  i\,  Eng,     Mine  nHiee:  Wlndlaick, 

,G?muin  Southwest   Africa.     Registered  April   14,    1902.     Capital,    CIO.^HIO, 

liliMr^  £1  par,  4s,  callciL     Sir    V,  rranklau<l,  chairnuin:  W,  II.  Willoughby, 

WfPtaT)';  C.  8.  Herzig,  mana|?er.     Is  developing  fhe  Matchles.s  mine. 

^AITES  LEA  MINING  CO.  CALIFORNIA. 

Office:  care  of  W.  C.  Harland,  president,  San  Diego,  Cab     Mme  office: 

[Bndnitas,  San  Diego  Cb,,  Cal,     W.   H.   McKinnon,   manager.     I^ndf«,  20 

l^aioif,  8  mUe«  east  of  Encinitas,  with  shafts  of  100'  :ind  2My,  ab»o  tunnel. 

jHoKtiS'  vein  of  medium-grjide  chalcopyrite,  tru versing  por]iliyr\*.    Ha^sgaiK)- 

[«np^*i>wer,     Errnion  of  enFuiTitrator  und«T  ('ouki deration. 

PARNELL  MINING  &  MILLING  CO.  WASHINGTON. 

Mine  otbi*e:  Kulauja,  rowhiz  Co.,  Wawh.     H,  M.  Stevens^  .HuiJerintcjidenl. 

|On>sciirn*  ^^»ld.  silver  and  ropper.     Has  steam  power,  rontpntrator  and  50- 

I 'on  cyanide  plants  enjploytng  about  40  men, 

iMULTON  COPPER  CO.  CALIFORNIA. 

i^uppojafd  to  have  property  near  Daultott,  Madera  Co.,  Cal. 
DAVENPORT  MINE.  WASHINGTON, 

A  prospect,  near  the  head  of  Horseshoe  Basin,  Washington.     A  ton  <vl 
•:  ^hipjM'd  to  smelter  gave  returns  of  $60,  in  lead,  copper,  silver  and  gold, 
iVID  HARUM  COPPER  CO. 

Ofhee:  30  Broud  St.,  New  York.     Ivoe»li«>n  of  propertv,  if  anv.  imknown. 
IVIS  MINING  Sl  SMELTING  CO.  CALIFORNIA. 

Rcc:  care  of  Dr.  J.  Domi  f'arey,  Recretary.   Los  Angeles,  C41I.     Mine 
Ori*  nniTuh-   S.ni  Uenuirdijm  Co.,  Cal.     Lands,  3  copper  claims  and  9 
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gold  i'luims.     Had  an  Hfl-wn  smelter  wlih  wAlcr-jftcket  blnst  funiAcc,  cl 
down  Ju\y\     1903*  and  supposed  to  have  been  &Ad  lu    rlie  South' 
Smelling  Co. 
DAWES  RAHGE  COPPER  h  GOLD  MINIWG  CO.  AUST: 

OF  QtJEEIfSLAIID.   (NO  LIABILITY). 

Offices:  98,  Queen  St,,   Melbourne,  Australia.      Hon.  Henry    Foiss 
J.  P.^  chairman;  John  Brown,  manager;  Stobbs  ifc  Roscoe,  76,  Bisho] 
St.,  London,  E.  C,  England,    British  agents.     Organized    1900,  imder  tm\ 
of  Victoria^  with  avithc>nj«<^d  capilal  £3<X),0CK);  iss\ied,  £2r>0,m)0.     Lands, 
acres,  are  in  the  Glacbtone  distriet  nf  Queenshind*     Idle  at  last  nccounts, 
DAY  DREAM  &  BRETONARTE  COPPER  MIIHTIG  CO.  AUSTRAtlA 

Mine  office:  Leigh?;  Or^^k,  South  Austmlia.     F.  M.  Montague,  mana^r. 
Has  stPiini  powiT  and  in  said  to  *Muploy  about  50  men. 
D£  LAliAR  COPPER  REFINIKG  CO,  ITEW  JBRSE' 

Office  and  works:  Carteret,  Middlesex  Co.,  N.  J.  Organieed  1903,  (xnd< 
laws  of  New  Jerst-y,  with  eapitahzalicm  $2,000,000.  J,  H,  De  La  Mar^  pi 
dent;  L.  Vogelst«'in,  vice-president ;  W.  O.  Fletcher,  secretar^^  and  treamins 
Plant  has  a  refinery  with  a  monthly  capaeity  of  3,500  tons  of  copper,  jitupplit 
comuig  monthly  from  Utah,  Montana,  .\rixona  and  California,  with  odd  lot 
picked  up  fron\  other  prfiducinjj  fields.  CupixT  Ls  received  in  slabs  or  «k« 
and  cA5t  into  anode>«,  which  are  then  n^fiiKxl  elect rolytieally,  slinie*  Wi^ 
treated  by  a*i^ilver  refinery  ba\  ing  filter-pre,ss<»s  nntl  complete  e4]uipnii?nl  ffl 
the  refining  and  parting  of  gold  and  silver.  In  connection  willi  tl 
refmerj"  is  a  sulphate  plant,  where  bluestone  is  produced  for  the  reqtiiit 
ment^t  of  the  rt*finery.  There  h  also  a  bla.Ht-fumace  where  rich  cupper  ore il 
occasionally  j^melted,  this  being  suitable  for  s^melting  teats  of  sample  ore  ship* 
mentis  uiidt^r  the  be^t  metallurgical  conditions.  Works  are  loeat^'d  n«*l 
Arthurs'  Kill,  which  is  the  lighterage  limit  of  New  York  harbor,  and  are  smf 
by  two  conipc*ting  railmadi*.  The  plant  is  practically  under  the  control* 
the  prominent  metal-brokerage  firm  of  Aron  Hirseh  &  Sohn,  of  H&lb^' 
stadt,  Germany. 
DE  LAMAR-WALL  MINIHG  A  MILLIWG  CO,  UTAE 

Properly  is  midcr  control  of  the  Utah  Copper  Co. 
DECATUR  COPPER  MIWING  CO.  ARIZOHA' 

Office:  503  North  Main  St.,  Decatur,  lU.  Mine  office:  Jerome,  Yavapai  Ofc| 
Ariz.  Organized  1897,  under  laws  of  Ariieona,  with  capitalization  $2*000,00^ 
share,*?  $1  par,  \\\  J.  Wayne,  president ;  GfO.  H.  Bacon,  Recr**tar>';  W.  !^ 
Owens,  superintendent.  Landw,  10  clainm,  area  180  acres,  also  a  10-»^rt 
millsit'e,  lO-acre  smelter  site  and  sundry  other  lands,  in  the  Verde  disirtHj 
showing  10  fissure  veins  and  lenses,  of  which  4  are  being  developed,  the^ 
having  an  average  width  rif  4'  and  giving  average  assays  of  5%  to  8^ 
copper,  20  oz.  silver  and  $10  gold  per  ton.  Has  oxide  and  carbonate  or 
near  surface  with  sulphides  below  &Y  depth,  opene<i  by  6  shafts,  deepdl 
280*,  and  tunnels  of  7t)'  and  150',  .\Iso  has  a  free*miiling  gold  vein  i 
Mineral  Point  district.     Has   gasoline  power.     Olfic^rB    are    tnen    of    goo 
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st^Dding.      Mine  was   closed  down  November,  1903,  but  is  expected  to 
resume  work  in  1904. 

I>SDHAM  COPPER  MnUNG  CO.  WISCONSIN. 

OflBoe:  West  Superior,  Wis.    Organized  November,  1902,  under  laws  of 

MTiBConsin,  with    capitalization    $1,300,000,    shares  $25    par;   debentures, 

1150,000  authorised,  at  6%.     Abram  B.  Ross,  president;  Wm.  C.   Burke,  sec- 

ictary.    Lands,  320  acres,  also  a  12-acre  millsite,  with  waterfall  of  about 

2,400  h.  p.  available.    Has  steam  power  and  air  compressor.     Property  was 

Med  by  34  pits,  showing  3  cupriferous  amygdaloid  beds,  each  averaging  OO' 

width  with  about  one-third  mineralized.     Is  developing  by  shaft.     OfHcers 

iK  men  of  good  standing  and  development  is  along  business-like  lines. 

BKKP  RIVER  GOLD  MINING  CO.  NORTH  CAROLINA. 

IGne  office:  High  Point,  Guilford  Co.,  N.  C.     W.  G.  Gaither,  manager. 

Wh  reopening  an  old  gold  and  copper  mine,  at  last  accounts. 

«    not  CREEK  DEVELOPMENT  CO.  UTAH. 

Organized  early  in  1903,  with  capitalization  $125,000,  shares  25c.  par. 

MmCleghom,  president;  Henry  Jolmson,  secretary.     Land,  7  claims,  in  the 

Deer  Creek  field  of  the  American  Fork  mining  district,  Utah,  showing  a  3'  to 

8'fiKiire  vein  in  granite,  ore  therefrom  giving  assays  of  22%  copper  and  7  oz. 

Anr  per  ton. 

DBBR  CREEK  GOLD  it  COPPER  MINING  CO.  WASHINGTON. 

Mine  office:  Silverton,  Snohomish  Co.,  Wash.     Said  to  have  developed 
ikeonnderable  body  of  low-grade  ore,  by  drifts  fn)m  a  tunnel. 
SOOEDAD  MINERA  DEFENSO  y  TODOS  SANTOS.  CHILE. 

Mine  office:  Taltal,  Antofagasta,  Chile.     Daniel  OHvia,  superintendent. 
Bas  auriferous  copper  ores  and  employs  about  40  men. 
DSL  COBRE  CONSOLIDATED  CO.  ARIZONA. 

Mine  office:  Florence,  Pinal  Co.,  Ariz.     Has  a  group  of  15  claims,  about 
12  miles  east  of  Florence. 

DSL  NORTE  COPPER  CO.  ARIZONA. 

Office:  care  of  Ellery  R.  Bassett,  New  Bedford,  Mass.     Formerly  had 
property  near  Kirkland,  Yavapai  Co.,  .\riz.,  but  supposed  lo  have  lost  its 
hods,  rendering  stock  worthless. 
DSL  NORTE  COPPER  CO.  CALIFORNIA. 

Supposed  to  have  claims  near  Smith  River,  California. 
DSUWARE  MINE.  MICHIGAN. 

An  idle  property  in  Keweenaw  county,  Michigan,  on  which  sums  apgre- 
fiting  about  $3,300,000  have  been  sunk  by  successive  managements.  Wry 
folly  described  in  Vol.  II. 

DEMOCRATA  MINING  CO.  MEXICO. 

Mine  office:  La  Cananea,  Sonora,  Mex.  H.  H.  Hoffman,  owner,  17  East 
Fourth  St.,  Cincinnati,  Ohio;  J.  Hook,  superintendent,  La  Cananea.  This 
k  the  oldest  mine  at  La  Cananea  and  is  surrounded  by  the  property  of  the 
Greene  Consolidated.  Has  a  500'  tunnel,  450'  shaft,  steam  power  and  12')- 
tOD  smelter.     Employs  about  200  men.    Ores  arc  rich,  and  property  is  sup- 
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posed  lo  be  highly  profitable,  e«p>efU*Hy  since  given  benelit  of  railroad 

iiection. 

DEHVER  MIWE.  '  ARlZOIfJ 

Mil  10  cjflire:  Gilbert,  Yavapai  Co.,  Ariz,     John  VVilherally,  owner.     Wi 
(levelopiiig  a  guld-ropixT  ore  body  at  lai<t  a4'<H>uiUj*. 
DENVER  COPPER  MIIfING  a  LEASING  CO.  COLOI 

SLip{>ijH*'rl  (CI  have  elaiius  in  th»*  Morrl&ioii  diMri<'i  *jf  Colorado. 
DENVER  GROUP  GOLD  A  COPPER  CO.  ARIZONJ 

Office:  319  Douglaria  Bldg.,  Lo,s  Angel»*s,  Ciil,  Mine  ollit_t;:  Wickenbu 
Maricopa  Co.,  Ariz.  Capitalization  52,(XK1,(HMJ,  shares  $1  par.  Thos, 
W'ttdsworth,  pn*sideiit.  Lands,  10  paten  u*d  claims^  imm  194  acrr^s,  12  mill 
northeast  of  Wickenburg.  Mineriil  fnrtnatinn  trac4*d  r*,lK»0';  witli  width 
to  300' of  vein  nmiter,  nhowing  scatH'n^d  pi\ralk4  veins  and  stringers.  Hfl 
tunnels  of  225'  and  (it)0',  also  r^  pros^peci ing  shafts.  .\.ssa>'S  show  15? 
copper  and  $10  gold  p^^T  ton.  On*  h  sulphide,  carrying  a  little  native  tNipp 
DERBY  SYNDICATE,  LTD.  AUSTRALl 

In  voluntary  liquidation,     J.  .MrLart^Ut  tiO,  Finsbury  Pavement,  Londo 
E.  C,  Eng.»  liquidator, 
DEROFFSKI  mNE.  SIBERIi 

A  Binall  producer,  near  ^inipalatinsk.  Sibpria. 
COMPANIA  MINERA  FUNDIDORA  DESCUBRIDORA.  MEXICC 

iS-e  l>ei*L'ubridora  Miuirrg  *^-   Snvhiug  to* 
DESCUBRIDORA  MINING  &  SMELTING  CO.  MEXICa| 

Office'  Scran  ton,  Pa.  Mini'  ntfiees:  Mapiini,  Durango,  Mexir*o,  i»nd 
Concjost,  Sinuloa,  Mexico.  D.  Gtiviglt.  gmiral  manager.  The  Descubridur 
group  lia.^  a  5()0'  main  .shaft,  whraving  large  quant itici^  of  basic  silver-<^pp 
carbonate  ore,  for  fluxing  which  j^ilicious  ores  are  Ijonght  in  I  he  market.  Ha 
complete  steam  and  electric  power  equipment,  with  a  tMJO-ton  smelter  buil 
in  1902,  employing  about  I^IKK)  men  when  in  fuH  O|jeration.  Smeher 
closed  doTWi  lale  in  J  903,  but  extensive  de\'elopmeat  hi  under  w^ay  at  til 
mines.  At  Conejos  there  art*  sevt-ral  mines  and  a  200-ton  srnelter,  a  3G-mi]K 
railroad  having  recently  been  built  from  Conejos  to  Pelayo.  Property  sup 
posed  to  have  been  sold  to  the  Guggenheim  Exploration  Co.,  late  in  11H)3. 
DETROIT  COPPER  MINING  CO.  OF  ARIZONA.  ARIZONil 

Office:  99  John  St.^  New  York.  Mine  office:  Morenei.  Graham  Co.,  Ani 
Employ's  about  l.tXJO  men.  Orgatdzed  nuder  laws  of  Michigan,  with  capitii 
ization  Sl^OOO.OOO,  shares  $25  par.  James  Douglas,  presrident;  Geo.  Xotm 
secretary'  and  treasnrtr;  Chas.  E.  Mills,  general  superintendent;  Dr.  L. 
Rickett^,  eonsulting  engineer;  H.  H.  McLean,  mine  superintendeni ;  G. 
Hunt,  mill  superintendent;  H.  J>.  Van  Gorder,  superintendent  supply  and 
mercantile  department;  J.  B.  Fleming,  mechanical  engineer.  Mine  w^a 
opened  about  18S0  and  has  become  a  >ery  large  producer.  Lands  are  ft 
tensive,  inclnding  the  Ryerson,  Arizona  Central,  Copper  Mountain,  Yank<H 
and  Montezuma  mines,  at  and  n«'ar  Morcnci,  opt^ned  by  3  tunnels  and  3  shaft 
deepest  workings  being  about  tOt/  below  the  surface.  Mine  was  original] 
worked  open-ca;?t,  as  the  ore  bodies  are  of  immense  size,  though  low  in  graUi 
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Jlv^mpniE  %%  to  l*^,  copper  with  only  fraei***  of  pold  ntid  silvi^r.     Ort*s  are 

A  ifulphidv  and  highly  silieious,  wiili  ^uii^ii^  carrying  up  i<>  40^:^  lilurninH, 

inng  yen*  itaxrfiil  liundUiig.     The  com^eutraliiig  ore^  tuuch  the  largiPt 

^of  tlie  production,  is  about  one-half  oxides  and  earbonate»  and  *ine-hall 

fiillpKid^. 

Extensive  u»c  b  miule  of  gas  for  power.     A  Loomifl  generator  with  ca- 

[pActty  fur  makbig  gas  t^  s^upply  l.OfX)  h.  p.  from  »oft  coa!  Ivas  gi^^en  very 

\  w^Ufuctorj'  resullf*,  avL*raging  1-h.  p.  hotir  from  L5  to  1,75  lbs,  of  coal,  f^ffect- 

iniftdAving  of  alK>ut  'M)%  in  fnel  ctiists,  and  the  coal  plant  now  in  use  wili 

prubably  be  displaced  by  gas,  eventually. 

Till?  concentrator  and  sineltftr,  at  Morenci,  near  the  mines,  were  rebiiih 

I  iiid  ctdarged  in  19t*l  -1 W2,  and  the  capaeit  y  of   the  concent  rat  or  wo5i  increased 

1  ni  1903  to  8O0  tons  daily.     Tht«  ore  is  concentrated  alxiut  7  into    1 ,  only  400 

IjDilkjfti  of  WAter  being  used  In  concentratinjc  one  ton  of  ore.     About   1,800 

IfiilloiM  of  water  are  in  com^sant  u»e,  125  gjiDons  per  minute  of  clear  water 

J  l*iofj  supplenieiited  by  clarified  wnter  fnnn  ingenious*    iind  hig;hly  effective 

«ttliiig  pontic  and  clarifien$  de^ij^ned  by  Mr,  Hunt.     The  supply  of  fresh 

^t«ri«  pumped  from  wells  on  the  San  Francisco  river.     The  smelter  ha.H  four 

Six  1 44' h lust  furnaces  and  one  mammoth  new  furnace  51x264"  at  the  tuyeres. 

I  Bitot  is  funibhed  by  a  250-h.  p.  gas  engine,  a  steam  engine  and  an  electric 

j  motor.    About  75%  of  the  ore  m  smelted  as  concentrates.     FIt»e  dust  is 

I  bnqiktted  for  i^amelting.     The  smelter  has  an  plectrir  light  plant  and  is 

llnwotigldy  modem  in  equipment. 

A  36'  gauge  railway  conneetii  the  minei?  and  smelter  with  tlie  Ariw>na  A 
NVw  Alcxii-ri  railroad  at  Guthrie.     Thb  line  Via«  a  maximum  grade  of  3,5^1 
•tid  h;w  4  complete  loops  within  an  air-line  distance  nf  oni»  uiul  one-half 
jniiW,  near  Vlorenci.     The  company  operates  a  matnmoth  depart  lueut  store 
[•kttti  excellent  hotel,  and  also  maintains  a  librar>%  g\'mna3ium  and  ckib-room 
pwf  fttipioyesi.     Protluction  of  refined  copper  was  18,7*21,411  Urn,  in  1902  and 
ut  n.tXKX'JtX)  lbs.  in  IWi.     The  pro(>erty  is  managed  with  great  .^kill  and 
*iin  fxceptionallv  fine  example  of  a  Miccennfid  low-grade  mine, 
DETROIT-PARRY  SOUND  MimifG  CO..  LTD.  ONTARIO. 

Ortice:  *^ll  Wetherb^e  Hldg.,  iJ.truit,  Midi.  Employe  5  men.  \\\  A. 
IPliIili|H,  president ;  IL  C,  Morris,  \  icc-pirsuh'hi :  K.  A,  t  o^  ell,  secretary-;  D,  M. 
|KcUtt,  Muperintendent.  Organij^cd  June  A,  1903,  under  Itnv.'i  of  S<iuth  Da- 
tfita,  vrith  capitalisation  $3,(inO.(HH>,  shares  $1  par;  uni?^.sued,  $2,5<Jf*/25(K 
rrty  is  in  the  Parry  Sound  district  of  Ontario,  and  mamigemcnt  giv<s 
•  det^iilH  as  to  acreage,  ores  «ir  development. 
pBVail  UKITED  MINES  SYNDICATE,  LTD.  ENGLAND. 

Offices:  6,  Pall  Mall,  London,  S.  \\  .  Eug.  E.  B.  Haynes,  chain  nan: 
,  W  B-  Hill  seeretAry.  Capital,  nominal,  £3,(KJ0,  to  be  increfM*f*d  to  £6.lM)0. 
1.4od$,  ItX)  acres  on  the  river  Tavy,  Di-vonshire,  England,  carr\'ing  tin,  copper 
tad  arx-nic  ores.     Is  developing  on  a  limited  scale. 

OBWEY  XmE.  COLORADO. 

Dlpitii!ij!cd  at  S40«l,0<)t),  shanks  $1   jmr.     Located  15  miles  southear^t  nf 

at  hi^t  aecouiitb. 
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DEWEY  MIKE 

Mine  office:  Ibapah,  Tboele  C6,,  Utah.     In  a  small  producer  of 
cixm-*  nilvor  ores. 
DEWEY  CONSOLIDATED  COPPER  &  GOLD 

MINING  Sl  milling  CO. 

Had  claims  near  Gnmgjeville,  Idaho  Co,,  Idaho.     Letter  to  former 
in  Salt  Lak<^  Oty  retiiiTied  uncbinipd. 
DEWEY  MINIHG  CO. 

Had  claims  near  Bear,  Waj»hington  Co.,  Idaho.     Letter  to  thut 
r?{umed  uncluimod. 
DEWEY  &  OLYMPIA  GROUP*  NEW  Ml 

Office  and  mine:  care  of  LI.   E.  McDani»?l,  owner  and  manager, 
Grant  Co.,  N.  M.     Ores  carry  gold,  silver,  le-ad^  copper  and  zinc*     Hasi 
power  and  25- ton  concentrator,  t^mploying  about  20  men. 
DIAMOND  JOE  BUNE.  ARKAl 

Offit*e:  care  of  Frank  Pease,  Silver  Ci1\%  Montpomerj^  Co.,  Ark. 
carr>'  silver,  lead  and  c»opper» 
DICKERSON  MINING  CO.  MOlltS 

Mine  office:  BiiHtii,  JefTorson  Co»^  Mont.     J.   W.   Diekerson, 
Has  steam  and  water  power  and  was  dnving  a  tunnel,  at  last  arcounta. 
DILL  GOLD  &  COPPER  MINING  CO.  WYOl 

Office:  Prt*sc«tt,  Arix.  Mine  office:  Rambler,  Carbon  Co,,  Wyo, 
ploys  3  men.  W.  T.  Dill,  president;  Geo,  S.  Hollister*  vice-preaident,  i 
tm»r  and  g<*neral  manager;  Ed,  H.  Waliaetv,  S4H'nJtar>*;  Soren  J.  Sor 
9upt*rintendent,  Organized  July,  IDlKl,  under  laws  of  Wyoming,  with 
italization  ll,5(>()JK)0,  shares  $1  par.  Lands.  4  patented  claims, 
iiere>*,  lying  immediately  nortli  of  the  Doane,  in  the  Battle  Lake  du 
opened  by  shafts  of  42'  and  60',  (bmpany  purposes  sinking  to  wal«r 
and  erofwcutting. 
DINGO  COPPER  MINING  CO.  AUSTRA 

M'mr  office:  Rs.*4inf^r>n,  Roekley  district,  X,  S.  W*»  AtLStralia.      Ppndi 
about  2(M>  Ions  of  liii^h-gfiKle  hand-picked  ore  in  190L 
DIRIGO'LA  SAL  CO. 

D*  IL  McfJann,  general  manager.     Supposed  to  be  a  inergi*r  of  the  1 
national  and  Dirigo-La  Sal  companies.     Was  doing  development 
liist   accounts* 
DIVIDEND  MINING  &  SMELTING  CO*  NEW 

Mine  office:  &tey,  Soctirro  Co.,  N,  M.  Organised  September, 
with  capitalization  $3.0C)(3,0(X).  D.  M.  Estey,  president;  B.  F.  Cobum, 
president  and  secretary ;  F,  B.  Street,  trea**urt*r.  Lands,  about  2,000  i 
opened  by  sundr>'  pr<i5fpectirig  shafts  and  tunnels  showing  a  good  b« 
very  rich  sulphide  ores  carr}Hng  small  gold  and  «ilver  value**  and  a  little 
Has  a  100-ton  coneentrator  and  plans  installing  a  50-ton  smelter, 
DIXIE  MIIIE. 

Owned  by  Utah  k  Eastern  Copper  Co, 
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DOAHE  UHE.  WYOMING. 

Owned  by  Battle  Lake  Tunnel  Sit«  Mining  Co.  , 

DOAHE-RAMBLER  MINE.  WYOMING. 

Owned  by  Battle  Lake  Tunnel  Site  Mining  Co. 

DOANE-VERDE  MINING  CO.  WYOMING. 

Office:  1301  Monadnock  BIdg.,  Chicago,  111.    Mine  office:  Encampment, 

Carbon  Co.,  Wyo.    John  T.  Clarke,  president;  Frank  G.  Brown,  assistant 

secretary;  Robert  H.  Young,  general  manager.    Organized  June,  1902,  under 

laws  of  Wyoming,  with  capitalization  $1,500,000,  shares  SI  par.     Lands,  7 

daims,  on  which  a  small  amount  of  development  work  is  being  done  in  the 

bope  of  striking  an  extension  of  the  rich  veins  found  in  the  Doane-Rambler. 

BOGAMARU  MINES.  JAPAN. 

Mine  office:     Ago-mura   Ochi-gori,  Iwami,  Japan.       B.  Hori,  owner; 

J.  Stajaki,   general   manager.      Were   opened   circa   1845,   reopened  1873. 

Ore  is  chalcopyrite  associated  with  argentiferous^lena,  sphalerite,  and  iron 

pyrites,  with  quartz  gangue.     Principal  vein,  of  lO'  to  25'  width,  traverses 

granite-porphyry,  with  frequent  faults.     Has  steam  and  electric  power  and 

a  small  smelter,  employing  about  600  hands.     Production  in  1900  was  6,056 

momme  of  silver  and  551,164  lbs.  of  refined  copper. 

DOGSKIN  MINE.  NEVADA. 

Mine  office:  Reno,  Washoe  Co.,  Nev.  Wm.  Webster,  superintendent, 
^  last  accoimts.    Ores  carry  copper  and  gold. 

DOLCOATH  MINE,  LTD.  ENGLAND. 

Offices:  21,  CopthalLAve.,  London,  E.  C,  Eng.  Mine  office:  Camborne, 
Cornwall,  Eng.  F.  Harvey,  chairman;  O.  Wethered,  vice-chairman;  F.  W. 
"Hiomas,  secretary;  R.  A.  Thomas,  mine  manager.  Capital,  nominal, 
^350,000.  Is  a  large  producer  of  tin  and  a  small  producer  of  copper,  be- 
o»g  the  principal  mine  of  Cornwall  at  present.  Has  a  sluift  nearly  one- 
half  mile  deep. 

DOLLY  B.  MINE.  COLORADO. 

Mine  office:  Leadville,  Lake  Co.,  Colo.  P.  K.  Connelly,  manager.  Ores 
cwry  gold,  silver,  lead  and  copper.  Has  steam  and  electric  power  and  em- 
ploys a  considerable  force. 

DOLLY  HYDE  MINE.  MARYLAND. 

Located   in   Frederick   county,  Maryland,  and  is  the  principal  copper 

mine  of  the  state,  though  never  a  large  producer  and  now  idle.     Ores  occur 

$s  malachite,  bomite  and  chalcopyrite,  in  limestone  country  rock. 

DOLLY  VARDEN  MINE.  COLORADO. 

Mine  office:  Sunset,  Boulder  Co.,  Colo.     Gamer  &  Ewing,  owners.     L.  A. 

Ewing,  manager.     Ores  carry  gold  and  copper.     Has  steam  power  and  em- 

ploys  about  10  men. 

DOLORES  COPPER  MINING  CO.  MEXICO. 

Mine  office:  Matehuala,  San  Luis  Potosi,  Mex.  W.  B.  A.  Dingwall, 
general  manager:  Luciano  Mureno,  superintendent.  Opened  by  tunnels  and 
equipped  with  steam  power.     Employs  about  300  men. 
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DOMINGUEZ  COPPER  MmiNG  CO.  COLORADO. 

Mitie  oilue;  Delta,  Iklta  Co,,  Ck^lo.     Has  riaima  nearDoniiniruti'zC'anoiV 
DOMINION  COPPER  CO.,  LTD,  BRITISH  COLUMBIA. 

Office:  Tumntcj,  Uiii,  Mini?  office:  PhcKmix,  B.  i\  \\\  R.  WUUairts, 
inaaager.  Ltauk  inrlude  the  Brooklyn,  SUnnwinder,  SUmdanl,  Hawhidei 
Idaho  and  Moiitezimia  claims,  near  Phoenix,  showing  a  constderablt*  Ijod/ 
of  low-grade  auriferoum  copper  sulphides.  Ila.s  bem  idle  fur  about  two  yeai% 
htit  was  niort gaged  for  $l(N>,000  h\1e  in  1903,  pPetnuinably  lo  pay  off  a  floati: 
debt  of  about  $50,tMM), and  provide  working  eapilal.  Has  expendtKl  about 
$200,000  f>ii  devekiptneiit.  Property  thought  lo  be  valuable  if  given  ade- 
quate capital  and  a  vigorous  and  economical  management, 
DON  CARLOS  &  EUREKA  CONSOLIDATED  MEIQCO, 

COPPER  UimnG  CO. 

Office?:  i>f*tr<>it.  Mich.     Mine  office:  Nouibre  de  Dioa,  Duran^,  Me; 
Property  includes  Doti  (''arlos  y  Anexa,  Eureka  and  other  mines,  locat 
about  55  miles  soulhea^sf  of  Durango.     Vein  is  about  150'  wide,  and  mixed, 
carrying  small  Htringem  and  pockets  of  high-gnifle  bomite,  with  gold  atn 
silver  values,  Ofvit^ying  \H%  copper,  7  gnmi*i  gold  and  3  kilos  sih'er  p>er  touJ 
Frotluction,  iibout  75  Iotlh  of  ore  in  three  years. 
DOW  JUAN  MINE.  OREGON. 

Mine  ortice:  Geisc^r,  On*.     X*  H.  Thibauli,  owner;  D.  D.  Mcl^eod,  su 
erintciulent.     Ores  earr>'  gold  and  copper.     Has  steam  power  and  U)-stani; 
mill,  employing  about  20  men. 
DONA  LOUISA  COPPER  &  GOLD  MINING  CO.  MEXICOr 

nihr«>:  \\V  W'nll  St.  New  York.     Mexican  general  officer  lA,  !?*an  Knin' 
eisco  7,  Mexico,  D.  V,     Mine  office:  Acuiizio,  Michoacan,  Mex.     Organiii'd^ 
1902,  under  lawn  of  Delaware,  with  capitalization  51,5(H>.fMM},  shan'*  $o  par; 
$*i  paiij  in.     Chas.  !M.  Heath,  president;  \Vm.  A.  Buck  man »  viec-prpsidwit 
Manuil  L,  Wanl,  necretary;  Diivid  Buclianan,  trcjisun^r;  A.  J.  Peyton,  gpa- 
ernl   manager;  Jotsepli  G.   Collinson,   superiiitendenl ;  T,    Richmond   Truni 
engineer;  Miguel  Gojon,  superintendenL     Lands,  45  pertencnciais,  area  11 
acres,  about  one  nule  from  the  Santa  Emilhi,  in  I  he  Morella  diiftruM  of  Mich- 
oacan, showing  4  fi^Hure  veiiipi,  of  which  two  an*  tieing  developed,  thi^30  havttij 
3'  average  widfh  and  gi\iug  aanayi*  of  ii'^  to  (W*  ^  copper  and  up  to  12<>  ox, 
silver  atid  $32  gokl  p<T  ton,  from  oxidized  nrej>  slightly  developed  by  shaft 
and  luimcls.     h*  24  Tuiles  from  Coapa,  on  \hv  Mexican  National  Line,  ih 
nearest  niilroad  atatitjii.     Management   is  apparently  honorable,  iind  vein 
while  narrow,  are  rich,  but   the   eom|>any   ii>  hilkjwing  the  fatal  policy  ol 
paying  10%  di^idemU  wliile    .still    selling    Ktock,  which  naturaliy  htirt«  it 
fitajiding  in  the  eyes  of  all  eonservative  in\'estors. 
DOROTHY  MINE.  VtRGnOA. 

Mine  oHiM-:  Virgilina,  HaHfax  C*o.,  Va,     f^ltipped  a  ^mall  quantity  of 
sulphide  ores  in  l^iKl     Presumably  idle. 
DOS  CABEZOS  CONSOLIDATED  MINES  CO.  ARIZONA. 

Mine  iithcc:  Dob  Caltezos,  Cochi-se  Co.,  Ariie,  O^car  \V.  Uoberti*,  super- 
intendent, lias  auriferous  find  argentiferous  copper  ores,  with  atcam  power 
and  a  8maU  s^melier. 


^ 
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ARIZONA. 
Frank  Olsen.  owner 


ITBLK  STAIfDARD  GROITP, 

Office  and  mino.^:  Lochiel,  Santa  Cnii  Co»,  Ariz. 
and  maiiap;er.     Ore*?  rarr\*  ropprr,  silver  and  lead, 

DODGLAS  MimNG  &  MaLIHG  CO.  WYOMIHG. 

Mine  ofHr«>:  Ramblor,  CaHioii  Co.,  Wy»»,  O.  G,  Blaisdell^  superintendent. 
Pn>perty  adjoins  the  RanibltT,  in  the  Douglajs  Creek  district.  Has  shown 
<*«pritc  ca,iT>ing  good  a^^sAv  \  nkies  in  gold. 

DOUGLAS  imnilG  &  SMELTIKG  CO.  IfEVADA. 

Office:  220  SanMunr  St,  San  Francifw-o,  Cal  Mine  office:  Ycrington, 
Lyon  Co.,  Nev.  A.  B.  W,  Hodicest,  general  injmager,  PropTty  is  the  Douglaa 
group,  in  fhc  Pioehe  district,  carninp  aurifcrouw  and  arnpnitift^roiis  copper 
oTw,  Has  bought  the  old  Blueatone  Muielter  iind  plauB  to  iK-gin  artual  pro-* 
durtion  eariy  in  1904.  Property  is  said  to  have  a  considerable  amount  of 
orr  blocked  out   for  Moping. 

IM3DGLAS  REDUCTION  WORKS.  ARIZONA, 

Office:  99  John  St.,  Xew  York.  Worki!  office:  Dougla^^  Cochise  Co., 
Ariz.  A  Phelps  Dodge  &  Co,  entrrpriM%  dc'?*ijnied  to  evf^nlually  handle  ores 
fnjiiithe  firm*8  niin*'^  in  CVx'hisi*,  Gmhum  ,'«jid  tiih^  louutirs.  Ariss*»ita.  ;ind  thi- 
^^^Moctezuma  and  Cananea  districts  of  Sonora,  Mexico,  Plant,  whit»h  Is  near- 
^^^l|<?f>mplelion,  b?  described  in  the  ariicle  on  Copj^M'  Quoen  Onisohdatod. 
DOVER  BONING  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Cret^k  Co.,  Colo.     iJnvid  Kills,  suprr- 
ifttendent.     Ores  carry  gold,  silver  and  copper.     Ha^  st+aiu  power. 
DIAGOON  COPPER  CO. 

Office:  924  Columbus  Ave.,   Boston,    Mn^      Location  of  properly, 
*iiT>  not  learned. 
DRAGOON  COPPER  MINING  &  SMELTING  CO. 

Office:  310  Frosf  Bldg.»  Los  .Vngi-le^,  Cal.  Mine  olhei 
Cocluae  Co.,  Ariz,  Organized  May,  1002,  imder  laws  of  .Arizona,  with  eap- 
iUlization  *2,(MM»,<KMJ,  shares  SI  par.  C  M.  Konaud,  president;  W.  Arthur 
J1«ppH,  vice-prr*sident ;  G.  H.  Mosher,  si^cnpiary  find  tifasurer;  Geo.  M.  Henry. 
|MH?ml  nianagipr.  Landj?,  20  tlaitns,  af»'a  400  acres,  near  tin*  Middlcniarch 
*n4  opposite  tl>c  Black  Diamond,  showing  3  contact  veinsi  between  limestone 
liHi  porphyry,  giving  assays  of  16*^t  copper,  11%  lead  and  14  oz.  silver  per 
*on,  from  azurite,  malachite,  bornite  and  chalcopyrite.  Has  4  short  tunnels 
*od  a  465'  tthaft  showing  higli-grade  ore  at  bottom.  Has  steam  jxjwer  and  a 
34-h.  p.  hoiftt.  good  for  depth  of  1,(KX)',  Company  plans  sinking  shaft  to 
depth  of  8«X)'  and  driving  an  1,800'  tunnel  to  develop  ore  at  depth  of  about 
S00\  and  rtlso  plana  installing  an  air  coiupn>»or. 

DRAGOON  MINmO  CO.  ARIZONA. 

Offit«:  261   Broadway,  Xew  York.     Mine  office:  Johnson,  Coch'iae  Co*, 

Ari^a.     Idle.     Geo,  M.  Jaeocks,  president;  L.  M.  Clifford,  general  matiager. 

BROGSET  KOBBERVAEREC.  NORWAY. 

Mine  office:  Meldalen,   Norway      Produeed   2,718  tons  of  cupriferous 

^ynieH  in  X^:^ 

PRUMKERS  DEVELOPMENT  CO.  WASHINGTON. 

Office;  15  Jamison  Bldg.,  Spokane.  Wash.     Mine  office:    Chelan,  Okaa- 


if 


ARIZONA. 

To  nibs  I:  one, 
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ogiin  Co.,   Wfish,     R.   D,  Jolmson,   president ;  Th*irtiai>  Miilonov,  serretfi 
Caphaliztttion  $l<>0,()00,  fihiiri*H  Kk-.   par.      vSakl    to     liavo    done  a  linii 
amount  of  dinvlopiin'iit  work  givinji  a  fair  showing  of  ore, 
DUCHESS  MINING,  MILLING  &  SMELTING  CO.  WYOMING,  ^ 

Mine  office:  Holmes,  Albany  Co.,  Wyo.     LeRoy  Grant,  general  mana^r.  ■ 
Wan  developing^  on  a  small  scale,  during  1903.  ™ 

DDCKTOWN  COPPER  MINEa  GEORGIA. 

Mine  office:  Pierce ville,  Fannin  Ck).,  Ga.     Mine  opened  by  shafts  and  lias 
stent n  power,     Supposi'd  to  be  idle, 
DUCKTOWN  SULPHUR,  COPPER  &  IRON  CO,,  LTD.  TENNESSEE- 

OiFiees:  I,  Gr»^sKain  Hoii8t\  Old  Broad  St.,  London,  E.  C,  Erig.     Minp| 
Dffitx*:  Isabella,  Polk  Co,,  Teiin,     Col.  Jiw.  LeG^'yt  Daniell.  chairman;  i\  J. 
lirownin^,  s<'cn:!tary;  Joseph  Oirdnn  Gordon,  managing  director.     Capital,! 
nominal^  £75, (KX) ;  iHsued,  £ti6,2CK),  in  74,S(K)  ordinary  shares  and  2(K)  foundrrs'  1 
§hare§  of  £1  each,  profits  being  divisiide  f^n  a  bnsis  of  7%  plus  one-ludf  of  net  1 
remaining  profit"^  to  the  onlinar>'  shares,  balance  of  profits  going  to  the  found- 
ers* shares.     Debentures:  £4l,8(M>  first  mortgage  5%;  £7,73o  second  mortal 
gage  7%.     Haii  paid  dividends  of  71%  t^  17%  annually,  since  1807.     Net  J 
profits  hi  1901  were  £1 1,761  and  net  loss  in  1902  was  £1,218,  but  operstionj] 
for  1903  gave  a  profit.     Lands  include  the  Maiy,  CuUoweJI  and  other  mincs^ ' 
acquired  at  a  cost  of   £68,057,     Ores  are  exchisively  sulphide,   averaging 
under  3%  copper,  and  are  without  either  j^old  or  silver  values,     Has>  steam 
and  eleetirc  power.     Smelter  ha.*^  a  IlerreshofF  furnace  with  daily  capacity  of 
60  tons  of  crude  ore,  or  about  120  tons  of  roasted  ore,  with  a  So.  6  Cotinera^ 
ville  blower  driven  by  a  direct-connected  engine.     An  importjint  change  'm\ 
the  smelting  process  w*as  made  in  1V>03,  and  in,stead  of  heap'roasling  the  ores] 
as  formerly,  the  pjTitic  system  is  employed,  this  making  a  2(t%  matte  in  thai 
first  fusion  and  a  50%  matte  in  the  second  fusion,  the  change  in  smelting! 
methods  cutting  down  the  capacity'  of  the  furnace,  but  effecting  a  considerable' 
economy  in  fuel  cliarges.     Property  also  has  an  acid  plant.     The  mines  were 
opened  previous  to  the  American  Civil  War  and  their  annual  production  ia 
probably  about  1,000,000  lbs.  of  refined  copper, 
DUGWAY  COPPER  MINING  CO.  UTAH. 

O.  F.  Peterson,  general  manager.     Lands  are  in  the  Deep  Creek  distric 
of  Utah.     Has  a  100*  shaft  on  a  15'  contact  vein  between  limestone  and  por 
phyry.     Ores  assay  1%  to  36%  copper,  and  up  to  45%  lead,  17  o«.  silver  and 
SL60  gold  per  ton. 
DUKE  GROUP.  NORTH  CAROLINA* 

Mine  office:  Roxboro,  Person  Co.,  N.  C,     B.  L,   Duke,  owner;  Thos,J 
Martin,  superintendent.     Lands,  470  acrea.     Property  has  4  shafts,  deepest] 
170',     Veins  are  fissures,  ore  having  gangue  of  quarta,  epidote  and   calcite. 
Ha«  good  steam  power  equipment. 
LA  DULCINEA  MINE,  CHILE, 

Mine  office:  Copiapo,  Atatama,  Chile,  Deepest  shaft,  2,500'.  Ores  jm« 
oxides  and  carbonates  to  depth  of  600',  sulphides  below.  Vein  b  25'  wid«  in 
pUcLS.     Ore  ruus  5%  to  25%  copper* 
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OUIUTH  COPPER  CO.  SOUTH  DAKOTA  &  ONTARIO. 

\ot  found  by  postal  authorities  at  Duluth,  Minn.     Has  copper  claims  in 
Trill  Twp.,  Algoma,  Ont.,  also  near  Custer  Gty,  C\istor  Co.,  S.  D.     Was 
proepecting  South  Dakota  lands  with  diamond  drill,  late  in  1902. 
DULUTH  &  ARIZONA  COPPER  MINING  CO.  ARIZONA. 

Office:  219  West  Superior  St.,  Duluth,  Minn.     Capitalization  $1,000,000, 
shares  $1   par.     Chas.   W.   Ericson,   president;  Gideon  Schelin,   secretary. 
Unds,  4  claims,  south  of  Prescott,  Yavapai  county,  Arizona,  showing  ores 
giving  average  aasay  values  of  11%  copper  and  $6  gold  per  ton. 
DUMP  MINE.  COLORADO. 

Mine  office:  Black  Hawk,  Gilpin  Co.,  Colo.     Walter  Lampshire,  super- 
intendent.    Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
DUHCAN  GROUP.  CALIFORNU- 

Address:  care  of  W.  C.  Duncan,  owner,  OroviUe,  Cal.  Property  is  at 
Roumoys,  Plumas  Co.,  Cal.  Reported  values  in  Copper  King  shaft  are  9% 
copper  and  $6  gold  per  ton.  Development  work  is  in  progress. 
DinrCAN  MINING  &  DEVELOPMENT  CO.,  LTD.  BRITISH  COLUMBIA. 
Has  4  claims  in  Cowhican  Lake  district,  Victoria,  B.  C,  which  have  given 
•■^ys  of  4%  copper  and  50%  lead,  with  gold  and  silver  values. 
BURKIRK  GOLD  &  SILVER  MINING  CO.  ARIZONA. 

Office:  Prescott,  Ari«.  Mine  office:  Maxton,  Ariz.  Edw.  Kinzle,  super- 
intendent. Ores  carry  gold,  silver,  copper  and  lead.  Has  gasoline  power 
•wi  employs  about  10  men. 

BUQUESNE  MINING  &  REDUCTION  CO.  ARIZONA. 

Mine  office:  Washington,  Santa  Cruz  Co.,  Ariz.  J.  F.  Tenor,  agent. 
Has  a  635'  shaft.  Ore  is  chalcopyrite,  associated  A\ith  sphalerite,  galena  and 
"on  pyrites,  in  a  fissure  vein  between  granite-porphyry  and  limestone.  Has 
team  power  and  air  compressor.     Idle. 

lA  DURA  MINING  CO.  MEXICO. 

Mine  office:  Torres,  Sonora,  Mex.     Property  is  in  charge  of  Hartmann 

&  Groff.    Ores  carry  gold,  silver,  copper  and  lead.     Has  steam  power  and 

'employs  a  considerable  force,  shipping  silver-lead-copper  concentrates  to 

smelters. 

DURANGO  COPPER  SYNDICATE,  LTD. 

Lands  sold,  1900,  to  Avino  Mines  of  Mexico. 
COMPANIA  MINERA  DE  COBRE  DE  DURANGO.  MEXICO. 

Mine  office:  La   Trinidad,    Otaez,  Durango,  Mex.     Wm.  Dwinert,  pres- 
ident.    Operates  copper  property  formerly  cvvnied  by  Cushing  <fe  Walkup. 
DURANGO  MINING  CO.  MEXICO. 

Mine  office:  Verba  Buena,  Durango,  Mex.     Capitalization    $1,000,000. 
I.4inds,  5  claims. 

DURGEE  MINE.  VIRGINIA. 

In  the  Virgilina  district  of  Virginia.     Area,   1,500  acres.     Has  three 

shafts,  deepest  175'.     Vein  averages  7'  wide,  and  assays  4%  to  20%  copper. 
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DUTCH  MILLER  MINING  &  SMELTING  CO.  WASHINGTON. 

Offit^e:  202  Dtiiiiiy  Way,  Si^atlle,  Wash.  Mine  office:  SkykoiiiLsli,  Sno- 
homish Co.,  Wash.  H.  P.  Fogh.  general  manager.  T^ands  show  vein  with 
maximum  width  of  18',  carrying  auriferous  chalcopyrite,  several  small 
*5mplter  shipments  averaging  $37. (>5  per  ton,  net.  Has  shaft,  tunnel  and 
open-cut,  giving  a  fair  showing  of  ore. 
DUTTON  MINE.  MONTANA. 

Mine  office:  Buite.  Silver  liow  Co.,  Mont.     Patrick  Wall,  superintendent. 
DZANSULSKI  WORKS.  RUSSDL 

Mine  office:  Tiflis,  Kutais,  Russia.     T.  L.  Lazarev,  owner.     Production, 
«505,568  pounds  fine  copper  in  1899.     Supposed  to  have  passed  into  hands 
of  Caucasus  Copp<T  Co.,  Ltd. 
EAGLE  COPPER  CO.  WYOMING. 

Office:   IGOS    Wazee   St.,    Denver,   Colo.     Letters   returned   unclaimed 
from  Battle  and  Kiicampment,  Carbon  Co.,  Wyo.     Property  is  the  Gertrude 
mine,  carr^'inp  auriferous  copper  ores  a«d  equipped  Axith  steam  power. 
EAGLE  COPPER  &  GOLD  MINING  CO.  IDAHO. 

Office:   Wjdhicc,    Idaho.     Organizeil    1902,    under  laws    of    Idaho,     hy 
J.  H.  Xordquist .  vx  al.  with  capitalization  $1,000,000,  shares  $1  par.    Property, 
short  distance  soutlicast  of  Mullan.  Idaho,  lias  been  undergoing  development 
for  several  years. 
EAGLE  COPPER-GOLD  MINING  CO.,  OF  ARIZONA.  ARIZONA. 

Office:  1027  Garfichl  Bldg.,  Cleveland,  Ohio.  Mine  office:  Wickenburg^ 
Maricopa  Co.,  Ariz.  Alex.  M.  Fulford,  president;  Benj.  J.  Perr>%  Wee- 
president  au<l  Kcnond  manager;  Herbert  E.  Hudson,  secretary  and  treasurer; 
Oscar  Jeniiiuffs,  suixTiiitendent.  Idle.  Organized  August,  1902,  under 
laws  of  South  Dakota,  with  capitalization  $1,000,000,  shares  $1  par.  Land^ 
5  claims,  area  1)5  acres,  in  the  Blue  Tank  district,  showing  8  ore  bodies^ 
of  which  the  principal  one  hius  a  width  of  12'  to  20'  and  gives  assa3rs  erf  10% 
copper.  10  oz.  to  3o  oz.  silver  and  $6  to  $18  gold  per  ton,  from  oxide,  car- 
bonate and  sulpliide  ores,  developed  by  shafts  of  50'  and  100'.  Company 
plans  iiuitalling  a  gasoline  hoist  and  continuing  development  in  1904. 
EAGLE  COPPER  KNING  CO.  WASHINGTON.' 

Mine  office:  Chowclah,  Stevens  Co.,  Wa,sh.    M.  Mitchell,  superintendent. 
T>ands.  3  claims,  south  of  the  Wonderful  group,  on  Stevens  Peak.     AsRa>'s 
show  gold,  silver,  lead  and  copper.     Developing  by  shaft  and  tunnel,  at 
last  accounts. 
EAGLE  METALLIC  COPPER  CO. 

Organizes  I  Man-h.  1903,  under  laws  of  New  Jersey,  with  capitalixation 
*500,000,  !)>•   Henry  1).  Deshler,  et  al.     Letter  returned  unclaimed  from 
registered  office.  Belvidere,  X.  J. 
EAGLE  MINING  CO.  CALIFORNIA. 

Mine  office:  Xe(»dles,  San  Bernardino  Co..  Cal.     H.  Ahrens,  miperiii- 
tendent,  at  last  accounts, 
EAGLE  &  BLUE  BELL  MINING  CO.  UTAH. 

Controlling  stock  interest  was  bought   in  1903  by  the  Binghnni  C<m- 
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A  Smelting  Co.  Duiieari  AlcVichie,  president  and  getiera) 
Lands  lie  between  the  Centeimial-Etjrekj*  and  Gmnd  Central 
flinty  two  of  the  best  properti&s  in  tlie  Tintic  dtstrict.  Mine  shows  large 
bodies  of  auriferous  copper  oras  on  the  70<y  and  ToO*  leveU,  and  is  .sinking 
a  Mind  &haft  from  end  of  the  main  tu nneK 

£ASr  PAOFIC  MUfE.  MONTANA. 

Mine  office:   Windsor,   Broadwater  Co.,  Mont.     Robi.  A.  B<*11,  owner; 
t'.  A,  Taylor,  supennt<*ndent.     Ores  carry  gold,   Hilver  and  eopper.     Ha^i 
ftmm  power  and  25-ton  smelter,  employing  about  50  men,     - 
EAST^IDE  GOLD  KOKING  CO.  ARIZONA* 

Utter  returned  ijnrliiiinf?d  from  advertised  office,  Lambert \ilJe,  X.  J. 
Miiip  f>ffiec:  Bisbee,  Cochise  CVk,  Aria.  Organized  under  laws  of  South 
I>ikota,  \rith  capitalization  S1,()OO.CM)0,  shares  $1  par.  Chan.  C.  McCoy, 
ImiI  and  general  manager:  E,  C.  Gallagher,  secretar>\-  W,  A,  Eckerly, 
it  secretary  and  treiu^urer  Landif^.  9  claiiiL**,  area  168  acress,  about 
OmUtteast  of  BisJjee/showing  vein**  opened  by  shafts  of  60*  and  80',  gi\nng 
«*ayf  of  SS  to  $265  ^old  per  ton,  with  .*^mall  copper  values. 
EASTERN  NATIONAL  COPPER  CO.,  LTD.  NOVA  SCOTIA. 

(Xfiee:  16  Prince  St.,  Halifax,  N.  S,  Mine  office:  Eastern  Harbor, 
Cbtiiciinp,  Imerneas  Co.,  N.  8.  Idle,  ijending  iiLHtallation  of  power  plant, 
b*rt  employed  80  men  during  the  jf renter  part  of  1903.  Jas.  Reevc^^  presi- 
dent; Rabt.  J.  Leslie,  vice-president ;  John  W.  Regan,  secretary'  and  treasurer; 
M-  V.  Grandittj  mining  engineer,  Organiiced  Septeinljer,  1902,  under  laws 
"f  Xo\'»  Scotia,  with  capitalisation  S5,0W,fXK),  shares  $10  par:  30,000  shares 
^lUMUed,  Annua]  meeting,  third  Wednenday  in  January.  Lands,  149 
^^,  held  under  77-year  crowTi  lease,  wit  h  mill  and  smelter  sites  and  miscel- 
IwiBous  lands  of  200  acre«.  Country  rock  is  chlorite,  serecite  and  hydro* 
^^^  schists,  showing  lenticular  ore  IxKliciS  with  chalcopyrite  finely  dl^- 
^minjited  throughout  the  ganirue,  with  carbonate  and  oxide  ore^  shown 
5p«fio|{ly  near  the  surface.  Ore-bearing  xone  is  about  270*  wide,  7,500, 
^^  and  proven  to  depth  of  85'.  Average  assays  give  5%  copper,  5  oz. 
'ilver  and  $3  to  $5  gold  per  ton.  I>evolopnicnt  h  l>y  8  slope  shafts,  deepe^st 
*^\  and  one  sliort  tunnel.  Company  CHtirnatc??  1H5,000  tons  of  ore  to  be 
*>»?k«d  out  for  Btoping,  and  purpase*  developing  l,7fX)  horse  power  from 
»n  available  head  of  565',  one  mile  from  the  mine,  tninsforming  and  trans- 
"iittinp  thi»  power  l*y  electricity.  Tran.** porta t ion  18  by  water,  nearest 
jkirbor  being  7  mile?*  from  mine.  Will  iumn  have  a  rtiilmad  within  8  miles, 
ment  wdl  make  exliausitive  te^ats  of  ore  preparator)*  to  erection  of 
ptTminfint  mining,  concentrating  and  smelting  plant.  Property  is  regarded 
••ODeof  most  promisiing  in  eastern  Canada. 
EASTERN  STAR  MINE,  ARIZONA. 

lietter  returned  unclaimed  from  Williams,  Coconino  Co.,  Ari?, 

/  M.  ECCHEVARRIA,  CHILE. 

Opertttee   I  he  Quilomenco  mine,   opened    1892,   in   the  department    of 

niiipel,  rtjile.     rroduction,  iiboiil   M^i  tMn-.  r^ffincd  chopper  yearly. 

ICHO  miflNG  &  MILLING  CO.  WYOMING, 

Mtne   office:    Rudefeha,    Carbon    (_'o.,    Wyo,     Landjj,    4    ckims,  lying 
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north    of   and   near   the    Ferns^Haggarty   mine  of   the   North   A 

Copper  Co. 

ECLIPSE-ARGO  MINE.  MONTANA. 

Office:  care  <»f  Ciinnl  &  Mtiriiu,  Helena,  Mont.     Has  ateam  power  imd 
concentrator,  shipping  conccntraied  ores  averaging  20%  copper. 
ECTON  MINE,  ENGLAND. 

An  old  property  in  Staffordshire,  England,  owned  by  the  Duke  of  Devon* 
shire.     Was  opened   in    lioman   time*?  and   operated  a»   recenfly  as   1840. 
Depth  is  about  1,5<|(1'.     Was  the  first  English  mine  to  tise  gunpowder  foi 
blasting,  in   1 677,  and  the  first  wire  rope  used  for  hoit^ting  waa  ernpl* 
there. 
EDDY  GOLD»  SILVER  A  COPPER  MINING  CO.  ARIZONA. 

OlTire;  Phopiiix,  Ari/.ona.     Ori^anurd  Auguwl,  llMW,  with  i'iipi1ali/.Hf rrrri 
S1,*KXJ,(K1*1.     H.  P,  DcMuiid,  ])rt'8ident;  Ncri  Oyijoni,  i^ecretary ;  .John  Osborn, 
general  nniiiager^     Lands,   1 1   claimi*,    in  Maricoptt  county,  Anjeona,  aboul 
40  rnilei>  north wej^t  of  f^huenix.     Development  \6  by  opeu-eut  and  tunneli 
Property  considered  promising. 
EDISON  MINING  CO.  BRITISH  COLUMBIA 

Mine  oflito;  Vreka,  Vanconxer  Island,  B.  C.     Landi5  adjoin  the  Vreka 
Copper  Co.,  Ltd,     Development  work  give??  a  prtimimng  ore  showing. 
EDBffUNDIAN  (MANICALAHD)  COPPER  CO.,  LTD.  MOZAMBIQUE, 

In   voluntary   iiqi'idation,     C:.    A.    Dodds,    Swan   Uouse^   Great    Swan 
Alley,  London,  K,  C,  England,  liquidator. 
EDNA  MAY  BUNING  CO.  COLORADO. 

Had  claims  in  vicinity  of  Winfield,  Chaffee  Co.,  Colo.     Letter  returned] 
unclaimed- 
EINASLEIGH  EXPLORATION  SYNDICATE,  LTD.  AUSTRALIA 

Offices:  149,   Bisht>ixHgate  St.    Without,   London,  E.  C,  Eng.     W.  H. 
Woodheadj   managing  director;  Thos,   Muilett,  secret ary.     Lands,   miuenl 
lease  No.   1,197,  are^  40  acres,  on    the    Einasleigh    river,  Gilbert  county, 
Queensland,  Australia, 
EINASLEIGH  FREEHOLD  COPPER  MINES,  LTD.  AUSTRALIA. 

Offices:  149,  Bishopegate  St,  Without,  London,  E,  C.^  England,  and 
A.  M.  P.  Chamlj^Ts,  Edwards  St.,  Brinhane.  Queensland,  Australia.  Mi] 
offiee;  Einasleigh,  Gilbert  Co.,  QueeiL^lund,  .^unlralia.  J.  S.  Smith,  chairman; 
Jo8.  Henry  Smith,  managing  director;  Tho8.  MuUett,  secretary;  F.  Ham- 
bridge,  seeretary  in  Brislmne;  J.  Adler,  superintendent.  Capital,  nominal, 
£200,000;  issued,  £18O,0fK).  Lands,  120  acres,  freehold,  at  junction  of 
Einasleigh  and  Copperfield  rivers,  also  20  acres  adjacent  carrying  iron  ore 
for  fluxing.  Main  sliaft,  190',  Mine  has  recently  been  given  railroad  con- 
nections, lack  of  Avhich  hj4mt>ered  th^elnprneiits  preWou><ly,  Undei^groui 
work  has  slmwn  u  proniit^in^  ore  body.  Htis  a  32x75*  water-jackel  bl 
furnace,  and  employs  about  l(>tJ  men.  Pr««luction  in  11101  wa«  104  li 
tons  copper  and  1,33(1  oz.  .silver,  from  l,rx)9  tons  of  ore  smelted. 
EINASLEIGH  SOUTH  BLOCKS.  AUSTRALIA, 

Mine    office:    Einasleigh,    Gilbert    Co.,    Queensland,    Auatmlia.     Owns 
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minenl  knds  south  of  Einasleigh  Freehold,  and  was  sinking  shaft,  at  last 

accounts. 

nSEHMAini  T  CARDEHAS.  MEXICO. 

Supposed  to  be  operating  in  the  neighborhood  of  Huacana,  Ario  district, 
Mkhoacan,  Mexico. 
EL  CAPTTAK  COPPER  CO.  ARIZONA. 

Office :  66  Broadway,  New  York.  Organized  1901,  under  laws  of  Arizona, 
vith  capitalization  $1,000,000.  Jas.  D.  Taitt,  president ;  Jas.  H.  Flummer, 
Tice-pnsident;  Chas.  H.  Landers,  secretar>'.  Property  b  supposed  to  be 
somewhere  in  Yavapai  county,  Arizona.  This  is  a  Douglas-Laoey  promo- 
tioD,  and  repeated  efforts  to  secure  any  information  regarding  the  property, 
devdopments,  and  prospects  have  been  unsuccessful.  Apparently  the 
property  is  of  little  importance,  as  r^erence  to  it  is  rarely  or  never  made 
in  the  local  newspapers.  For  an  opinion  on  the  business  methods  of  Douglass, 
lacey  k  Co.,  the  reader  is  referred  to  the  description  of  the  Amalgamated 
Gold  k  Copper  Co. 
EL  CARMEN  COPPER  CO.  MEXICO; 

Office:  care  of  J.  W.  Wilson  &  Co.,  52  Front  St.,  Xew  York.  Mine 
office:  £1  Carmen,  San  Juan  de  Heredia,  Durango,  Mex.  Capitalization, 
t750,O0O.  Development  has  shown  a  considerable  body  of  auriferous  and 
.  vgeatif erous  concentrating  ore.  A  30-ton  stamp-mill  and  concentrator 
have  been  ordered  of  the  Colorado  Iron  Works  Co. 
EL  COBRE  MINES.  CUBA. 

Office:  71  Broadway,  New  York.  Mine  office:  E^  Cobre,  Santiago  de 
Cuba.  Employs  250  men.  Organized  1902,  under  laws  of  West  Virginia, 
with  capitalization  $5,000,000,  shares  $100  par,  divided  into  $1,. 500,000 
Pfrferred  and  $3,500,000  common  stock.  Chas.  F.  Rand,  president  and 
treasurer;  Wm.  Astor  Chanler,  vice-president;  Wm.  C.  Tegethoff,  setTetarj'; 
^.  F.  Rand,  Wm.  Astor  Chanler,  L.  H.  Severance,  Colgate  Hoyt,  James 
^  Colgate,  E.  J.  Barney,  E.  C.  Felton,  Wm.  Henr>'  Yale,  E.  W,  OgleBay 
**«!  Claudio  G.  Mendoza,  directors;  Pedro  Aguilera,  manager;  Jennings  S. 
Cox,  Jr.,  consulting  engineer;  Morrison  B.  Yung,  engineer.  Holdings  of 
t^  company  include  the  properties  owned  formerly  by  the  Royal  Con- 
*^ted  Mines  of  El  Cobre,  Ltd.,  San  Jose  Mining  Co.,  Santiago  Copper 
Mining  Co.  and  El  Cobre  Railroad  Co.  Annual  meeting,  first  Tuesday 
»n  March. 

These  nunes  were  opened  by  the  Spanish,  in  1532,  and  probably  pro- 
duced the  first  copper  made  in  America,  excepting  the  native  copper  taken 
^'om  the  Lake  Superior  mines  by  prehistoric  workmen.     The  first  product 
of  El  Cobre  mines  was  used  for  casting  Spanish  cannon.     The  properties 
Were  taken  oVer,  circa  1832,  by  a  Hispano-EngUsh  company,  and  ore  pro- 
duced was  shipped  to  Swansea  for  reduction.     The  custom-house  records  of 
Hantiago  are  said  to  show  exports  of  610,210  tons  of  ore,  valucfl  at  $50,186,225 
(probably   in  depreciated  Spanish  currency)    from    1851  to  1869  inclusive, 
ores  as  shipped  assaying  from  12.69%  upwards,  and  probal^ly  averaging 
nbout  16%  in  tenor.    During  the  revolution  of  1868  the  big  Coniish  pump 
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was  hurned  and  the  mine  flooded,  remaining  idle  until  bought  by  the  present 
company  in  1902.  Property  is  8  miles  west  of  Santiago  bay,  on  which  tlie  com- 
pany has  wliarvcs,  and  Kl  Cobre  railway,  owned  by  this  corporation,  connects 
the  mines  with  the  harbor  and  the  city  of  Santiago.  The  property  shows 
3  wide  veins,  with  strong  outoroppings  for  a  distance  of  some  6,500'.  The  old 
workings  were  extensive,  including  some  40  shafts,  of  which  the  four  deepest 
were  about  \,2W  each,  with  17  miles  of  undergroiuid  openings,  the  mine 
being  timbered  mainly  with  mahogany.  The  mine  makes  500  to  1,200 
gallons  of  water  per  minute  in  the  rainy  season,  this  being  strongly  acid 
and  requiring  pumps  of  composition  metal  with  lead  or  wood-lined  pipes. 
The  new  pumps  at  the  property  have  a  combined  capacity  of  5,000  gallons 
per  minute,  and  the  water,  as  forked  from  the  mine,  is  leached  over  scrap-iron, 
producing  cement  copper  to  the  value  of  about  $5,000  montlily  while 
unwatering  the  mine.  The  old  waste-dumps  contain  about  250,000  tons 
of  reject^  material  averaging  ai>out  2%  copper.  Considerable  ore  has  been 
blocked  out  in  open  cuts  for  stoping,  this  averaging  about  4%  copper,  and 
the  tenor  can  be  much  improved  by  hand-sorting. 

A  200-ton  smelter  is  being  built  at  Punta  Sal,  on  Santiago  harbor,  9 
miles  from  the  mine  and  connected  thereNnth  by  El  Cobre  railroad,  9  miles 
in  length,  with  termini  at  Punta  Sal  and  the  mine.  This  railroad,  owned 
by  the  company,  has  2  locomotives  and  40  cars.  Fuel  used  at  the  mine 
is  bituminous  coal  costing  $4.35  per  ton,  and  the  smelter  will  use  coke  costing 
$6.50  per  ton. 

£1  Cobre  mines  are  of  undoubted  value.  The  present  owners  are  finan- 
cially strong,  and  are  conservative  in  their  operations,  which  are  along 
legitimate  lines.  Upwards  of  $500,000  in  cash  has  been  expended  in  reopening 
and  equipping  the  property,  which  will  doubtless  return  good  profits  in 
time.  The  property  is  now  pi-oducing  about  $50,000  worth  of  ore  monthly, 
but  no  attempt  is  being  made  to  secure  a  large  output  prior  to  the  completion 
of  the  smelter. 
EL  DIAZ  GOLD  &  COPPER  CO.  MEXICO. 

Office:  332  Drcxel  Bldg.,  Philadelphia,  Pa.  Mine  office:  San  Martin 
Hidalgo,  Jalisco,  Mex.  Organized  1901,  under  New  Jersey  laws  with  cap- 
italization $1,600,000,  shares  $1  par.  Daniel  Lament,  Jr.,  president  and 
trustee;  Aubrey  F.  Lee,  secretary-;  J.  R.  Williams,  manager.  Lands,  60 
pertenencias,  about  410  acres,  including  12  old  workings,  in  the  Rancho  de 
Papiiito  district  of  Jalisco.  Mine  is  opened  by  tunnels  and  shafts.  Equip- 
ment includes  10-stamp  mill,  25-ton  chlorination  plant  and  80-ton  smelter. 
Employs  about  125  men. 
EL  DORADO  COPPER  MINING  CO.  CALIFORNIA. 

Office:  517  Parrott  Bldg.,  San  Francisco,  Gal.  Mine  office:  Georgetown, 
El  Dorado  Co.,  Cal.  Company  claims  to  liave  17  claims,  carrying  gold, 
copper  and  asbestos,  and  puts  out  an  advertisement  filled  with  misinfonna- 
tion  regarding  the  profits  of  copper  mining.  Organized  1902,  under  laws  of 
of  Colorado,  with  capitalization  $2,000,000.  A.  K.  Green,  president;  W.  E. 
Verson,  superintendent.  Lands,  sundry  gold  and  copper  quarti  claims,  and  4 
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placer  daims,  including  the  Ford  and  Darling  mines  opened  by  3  shafts, 
deepest  \W  and  a  175'  tunnel.  Management  plants  sinking  a  3-compart- 
ment  shaft. 

EL  RET  GOLD  &  COPPER  KNING  CO.  ^^OMING. 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo.     W.  C.  Henry,  general 
manager. 

EL  TRIUMFO  CONSOLIDATED  MUONG  CO.  MEXICO. 

Mine  office:  Bacoaclii,  Sonora,  Mex.     B.  Granville,  managing  director; 
A.  C.  Chariot,  general  manager.     Lands,  165  acres,  on  which  development 
lias  shown  promising  ore  bodies  of  various  sizes. 
EL  VERDE  GRAlfDE  COPPER  CO.  MEXICO. 

Office:  care  of  Percy  Sharpe,  Nogales,  Afiz.     Mine  office:  Imuris,  Magda- 
lena,  Sonora,  Mex.    Capitalization  $2,000,000,  shares  $1  par.     Lands  are 
in  the  foothills  of  the  Sierra  Azul,  14  miles  from  Imuris,  which  is  on  the 
Sonora  railroad. 
ELDORA  ENTERPRISE  GOLD  MIinifG  CO.  COLORADO. 

Mine  office:  Eldora,  Gilpin  Co.,  Colo.    Chas.  W.  Sheehan,  superintendent. 
Ores  carry  gold,  silver  arid  copper.     Has  steam  power  and  a  10-ton  smelter. 
ELDORADO  GOLD  KNING  &  MILLING  CO.  UTAH. 

Office:   549   Twenty-fifth   St.,    Ogden,    Utah.     Don    Maguire,   general 
inanager.     Ores  carry  silver,  lead,  gold  and  copper. 
BLECTRIC  IRON  &  STEEL  CO.  CALIFORNIA. 

Promoted  by  W.  C.  Brunson  and  J.  W.  Turner,  who  claim  to  ovm.  7,000 
wres  of  mineral  land  in  the  copper  belt  of  Shasta  county,  California.    Appa- 
J^ntly  an  outrageous  fraud,  as  no  trace  of  tlie  company  can  be  obtained 
in  Shasta  county. 
ELECTROLYTIC  COPPER  MINING  &  SMELTING  CO.  OREGON. 

Letter  returned  uncalled  from  Imnaha,  Wallowa  Co.,  Ore. 
BLIDORO  VALENCIA.  PERU. 

Mine  office :  Quichin,  Camana,  Peru. 
BUTE  GOLD  &  COPPER  KNING  CO.  WASHINGTON. 

Office:  care  of  C.  K.  Humphries,  Globe  Bldg.,  Seattle,  Wash.     Mine 
office:  Index,   Snohomish   Co.,    Wash.     Capitalization,    $1,000,000.     F.    R. 
Thompson,  president ;  J.  F.  Douglas,  secretar>\     Said  to  have  a  9'  ore  body 
Siving  assa3rs  of  20%  copper  and  $133  gold,  per  ton. 
ELIZABETH  BflNING  CO.  VERMONT. 

Office:   301    North   Charles   St.,    Baltimore.    Md.     Mine   office:   South 
Strafford,  Orange  Co.,  Vt.     Wm.  Glenn,  president;  Jas.  W.  Tyson,  Jr.,  secre- 
t*iy  and  superintendent.     Has  a  considerable  ore  body  giving  assays  of 
^  to  6%  copper.     Has  steam  power  and  a  small  smelter. 
ElK  MOUNTAIN  lONING  &  KLLING  CO.  WYOMING. 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo.  Employed  5  men 
during  the  working  season  of  1903;  idle  for  winter.  T.  R.  Smith,  president; 
S- E.  Phelpe,  secretary  and  treasurer;  B.  A.  Kaylor,  .superintendent.  Or- 
IMiiied  1900,  under  laws  of  Wyoming,  with  capitalization  $1,000,000,  shares 
^J  par.     Lands,  660  acres,  patented,  in  the  Upper  Platte  district,  s>ho\nng 
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tliree  5'  ore  bKjdies  in  IJmieMtnnPp  giving  ii>*^ay*  of  15%  copper  and  $3  gold  per 
ton,  from  chalcocite,  bomvte  iind    r  I  ml  ropy  rite.    Has  3  sbafM,  deepest  1S.T 
and  an  85'  tunnel,  with  steam  and  electric  power.     Will  resume  sinking 
in  the  spring  of  1904. 
ELLA  COPPER  MINING  db  DEVELOPMENT  CO.  CALIFORNIA, 

OfRre:   Sun   Jtv*e,   Cal.     Prupcrty,    near   tlie    New   Almaden    cinnabar 
mine^  is  chiinuMl  to  show  a  40'  vein  of  10%  copper  ore* 
ELM  RIVER  COPPER  CO,  MICHIGAN. 

Offii^e:  60  State  St.,  Boston,  Ma8s.  Mine  office:  Winona,  Houghton 
Co,,  Mich,  <)rgani;f.e^l  April  20,  1899,  under  laws  of  New  Jersey,  with  capi- 
talisation $2,.5<X),000,  shares  $25  par;  112  paid  in.  Annmd  uieettng,  tlurd 
Wedne,^day  in  April,  at  Jersey  City,  N,  J,  On  Jan,  1,  1003,  had  a  balance 
of  assets  $2S2,(>53.8l.  H.  l\  Fay,  presidc^it;  Geo.  G.  Eiuiieott,  secretary 
and  treasurer;  Jan.  Chyn<jut*th,  Huperintondent;  H,  F.  Fay,  John  C.  Watson, 
Stephen  IL  Dow,  G.  G.  Endieott  and  Cha^.  L.  King,  directors.  Lands, 
2,300  acres,  in  Sect  inn  6^  Towti  52  North,  Range  35  West,  and  Section 
I,  2,  11  and  12,  Town  52  North,  Range  30  West.  Has  secured  nearly  a 
complete  cross  Bectinn  of  its  lands  by  5,0<W  of  diamond  drill  borings,  and 
has  sunk,  crosscut  and  drifted  on  several  different  cupriferous  amygdftloids 
at  a  variety  of  pfjints.  Sliaft«  1  and  2  are  on  the  TV'inona  lode,  3  and  4 
are  on  the  Shaunvut  lode  and  5  m  on  an  unidentified  lode  located  by  diamond 
drill.  Work  on  No,  5  wa8  discontinued  in  July.  1903,  at  depth  of  250'. 
No.  1,  the  first  ^haft  started  by  the  company,  was  abandoned  at  depth  of 
100',  but  was  reopened  in  190.'J,  owing  to  the  improved  shewing  secured 
at  the  Winona.  Shaft  is  9x14'  in  size  and  is  about  SOO'  in  depth,  sunk 
in  the  foot  wall  of  the  Winona  amygdaloid  at  an  angle  of  72^.  Having 
cut  good  ground  drift^s  were  started  on  the  600'  level  late  in  1903.  Shaft 
has  a  duplex  hoist,  good  for  1,000'  depth,  also  2  Burt  marine  boilers  and 
a  4-driIl  air  compressor.  Shaft  shows  epidote,  fairly  charged  with  fine 
copper.  Water  is  pumped  from  a  dam  by  a  Blake  pump.  Equipment 
includes  a  40x10'  machine  shop  and  smithy,  with  good  equipment,  car- 
penter shop  of  same  size,  2Sx65'  two-stor\'  warehouse,  boarding-house  with 
aceommodationB  for  100  men,  a  schoolhouse  and  a  number  of  dw*elUngs. 
No.  2  shaft  has  a  depth  of  200^;  No.  3,  IW;  No.  4,  SO', 
ELSIE  MINING  CO,  COLORADO. 

Mine  ofFire;  Winfield,  Chaffee  C^.,  Colo.     L.  J.  Heed,  supyerintendent 
at  Ja.st  account,'^.     Opened  by  timnel.     Ores  earn'  gold,  silver  and  copper. 
ELSIE  ADAIR  COPPER  MINING  CO.  AUSTRALIA. 

Office:  Port  Augusta,  South  Australia.     A,  M,  Hardy,  manager.     Has 
steam  power  and  employs  about  40  men. 
ELY  MINE.  VERMONT. 

Now  know^n  as  the  Copperfield  Mines, 
EMERALD  MINING  &  SMELTING  CO.  MEXICO. 

Mine  office:  Santa  Catarina  del  Norte,  Baja  California,  Mex,  W  R. 
RamsdeU,  siii>erintendent.  Operates  La  Esmerelda  copper  mine,  opened 
by  shafts.     Employs  about  75  men, 
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SOCIEDAD  MIHERA  ElfMA  LUISA.  CHILE. 

Mine  office:  Taltal,  Antofagasta,  Chile.     J.  S.  Marion,  superintendent. 

;Ha8  auriferous  copper  ores,  with  steam  power,  and  employs  about  25  men. 

SMMOHS  MDIE.  NORTH  CAROLINA. 

Mine  office:  Lexington,  Davidson  Co.,  N.  C.     Opened  before  American 

CI!?ivil  War;  reopened  after  war;  again  worked,  circa  1891,  by  a  Baltimove 

c- company.     Has  two  shafts,  69(y  apart,  deepest,  460',  on  a  vein  of  3'  to  8', 

cr^urrying  chalcopyrite. 

:^JiPIR£  MINE.  ARIZONA. 

Mine  office:  Lochiel,  Santa  Cruz  Co.,   \riz.     Stephen  O'Connor,  owner. 
O  Kes  carry  copper,  silver  and  lead. 

ETSfPIRE  COPPER  CO.  NEVADA. 

Lands,  near  Reno,  Washoe  county,  Nevada,  were  transferred  to  Pacific 
CZ?OD8olidated  Mining  Co.     Empire  company  probably  dead. 
^:»fFIRE  MINES  CO.  NEW  MEXICO. 

Mine  office:  Hanover,  Donna  Ana  Co.,  N.  M.  J.  W.  Bible,  superin- 
tendent. Property  is  the  Ivanhoe  mfne,  having  considerable  development 
^>*^  a  promising  ore  body.  Has  steam  power  and  100-ton  concentrator, 
^^ippoaed  to  be  idle. 

^^•PIRE  MINING  CO.  BflCHIGAN. 

Office:  care  of  W.  K.  Pnidden,  Lansing,  Mich.  Reincorporated  1899 
*^*"«*  30  years.  Lands,  2,100  acres,  near  Mosquito  Lake.  Keweenaw  county, 
"Michigan.    Idle  for  many  years. 

^^fPIRE  SMELTING  CO.  ARIZONA. 

Office  and  works:  Benson,  Cochise  Co.,  Ariz.     R.  A.  Boggeas,  president, 
^^^«  Francisco,  Cal.     Is  building  a  100-ton  smelter  to  treat  custom  ores. 
^^^tPIRE  TUNNEL  &  GOLD  MINING  &  BflLLING  CO.  COLORADO. 

Mine  office:  Empire,  Clear  Creek  Co.,  Colo.  Frank  A.  Maxwell,  superin- 
^^dent.  Ores  carry  gold,  silver,  lead  and  copper.  Has  water  power  and 
^*»^ploy8  25  men. 

^^iPIRE  GOLD  BUG  MINING  CO.  COLORADO. 

Mine  office:  Empire,  Clear  Creek  Co.,  Colo.  W.  P.  Clough,  superin- 
^ndcnt.  Has  cupriferous  gold  and  silver  ores,  and  was  developing  with 
^  *unall  force  at  last  accounts. 

^HPIRE  &  STAR  MINING,  BflLLING  &  SMELTING  CO.  WYOMING. 

Mine  office:  Hecla,  Laramie  Co.,  Wyo.  Henr>'  S.  Schwartz,  super- 
intendent. Ores  carry  gold,  silver  and  copper.  Has  steam  power,  15 
'^Umpe  and  leaching  plant. 

HHCAMPMENT  mines  CO.  WYOMING. 

Mine  office:  Encampment,  Carbon  Co.,  Wyo.     B.   E.   Burger,  super- 
iotendent,  at  last  accounts. 
ENCENITAS  COPPER  MINES.  CALIFORNIA. 

Mine  office:  Encenitas,  San  Diego  Co.,  Cal. 
ENCENirO  COPPER  CO.  CALIFORNIA. 

Supposed  to  be  in  vicinity  of  San  Diego,  San  Diego  Co.,  Cal.,  and  said 
ro  liave  been  building  a  concentrator  at  the  close  of  1903. 
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and  extensive  old  workings,  certainly  lis  old  as  the  Roman  and  probab 
doting  Imrk  in  iheir  inception  to  Etruscan  times.     During  the  Nineteen(( 
Ceuturj'  various  Italian,  Frenrh  and  English  parties  attempted  successive 
but  unsucc^eitHfuily  to  reopen  these  old  mines,  which  are  honeycombed 
ancient    inclines,    adits,    driftjs,    winzes   and    stopes.     The    properties    we 
cxaniine*!  l»y  C.  Algernon  Morcing,  Ekigar  P.  Kathbone,  R.  J.  Frechevill 
^\lexander  Hill  and  J.  H.  Fawcett.     The  first  named  three,  who  are  eoiine 
engineers  of  the  highest  profe^ssioual  standing,  reported  unfavorably, 
Moreing  stated  that  "the  fact  is,  that  poor  a»  the  showing  is  at  the  le 
and  blende  mines,  it  is  the  only  place  where  ore  can  be  seen  at  all, " 
Moreing  later  stated  that  the  official  wtatementa  of  the  company  to 
shareholders    referring    to   coIo«!*aJ    ore   depo^itJ!   are   absolutely    incor 
and  that   then?  are  no  such   dcpcu^its  in  existence.     For  thei?e  6tat«meii 
the  company  sued  Bewick,  Moreing  tk  Co.,  but  dropped  the  suit  for  reason 
best  known  to  the  managenipnt.     xMr.  Hathbone  said,  *'I  do  not  cousid«l 
that  it  would  be  possible  to  adopt  any  svi^tpmfitic  method  of  mining  whic 
would  pay  expenses. "     Mr.  Hill^  also   an  eminent  engineer,  says  that  th 
mine  might  possibly  pay  with  proper  development.     Mr.  Faweeti  thoug 
enough  of  the  Hlniunng  to  accept  the  management  of  the  mine*     The  cofl 
pany  claim.K  to  ha\'e  4  cupriferous?  vein?,  ranging  OfK  to  120'  in  width,  nearlv 
panilh^l  and  traceable  lj^2  miles.     Concensus  of  the  be^t  professional  opinio 
as  to  the  elfect  tlmt  the  ore  bodies,  while  undoubtedly  extensive,  are  pocke? 
and  uneertaiii,  and  it  is  apparent  that  the  principal  values  were  remove 
by  the  aneients. 

Development  liv  the  present  company  has  been  carried  on  at  vario 
points.  The  Walter  vertical  shaft  of  75  metres  depth  at  the  Cava  del  Piomt 
mine  has  opened  several  levcb  stated  to  show  a  vein  of  20x15  metiBs, 
a  section  on  the  third  level.  This  shaft  has  a  13-metre  head-gear  wi^ 
two-cylinder  hoist  and  three  boilers.  The  Grand  Cava  shaft  shows 
tensive  old  workings,  as,  for  that  matter,  do  practically  all  of  the  new  op 
ings.  Operations  have  been  suspended  on  the  West  vein.  The  Gov^^ 
shaft  of  liH\  metres  depth  shows  exleiisixe  old  workings  and  little  else*  1^*^ 
Earie  shaft,  fonncrly  the  CiKitmiid,  9t)  metrt*s  in  depth,  also  shoi**s  ma^  ^.i 
old  w^orkings.  Lc  Marrhnni  :i«haft,  of  30  metres  depth,  with  an  iS-me^'trt 
drift,  shows  heavy  iron  p>Titea  and  a  little  chalcop>Tit<j  with  amphih 
gangue.  While  the  property  is  called  a  copper  mine,  it  seems  to  be  the  pm^ 
cally  imanimnus  opinion  nf  experienced  engineers,  not  connected  ^vith 
rompany,  ibat  thf*  principul  vnhies  are  inleadand  zinc,  rather  than  incnpf 
The  reduction  plant,  witli  f  on  cent  rating  macltinery  and  smelter  nited 
ahciut  24 1)  tons  daily  capacity,  has  a  ItXVton  copjx^r  furnace,  expected 
treat  about  1<H»  fons  weekly  of  4^,.  to  5%  copper  ore.  The  concentraW 
was  started  working  on  zinc-lead  ores  about  August,  1903.  The  mines  »• 
Temporino  and  Lanzi  are  connected  by  rail  with  the  smelter  ai  RomboU- 

An  immense  amoimt  iif  nifuiey  has  been  s|>eut  on  this  property.    Mn 
Vavasour  Earle,  the  chainnan  and  principal  shareholder,  is  a  cfment  nviW^J 
faeturer,  whieli  docs  u^^^  nrfc^s.nrily  wwpU   lluii  he  has  yei  learned  all  ahn'it 
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copper.  Tlie  statements  of  the  company  and  its  ofEcials  seem  foggy  anil 
contradictor}',  and  the  property  has  been  absolutely  condemned  by  three 
mining  engineers  of  international  reputation. 

EUREKA  GROUP.  CALIFORIOA. 

Office:  care  of  H.  F.  Dimock,  Carrville,  Cal.  Lands,  2  claims,  in  Sees. 
17  and  18,  T.  37  N.,  R.  7  W.,  Trinity  Co.,  Cal.  Ore  is  silicious  and  low- 
gnde.    Has  a  W  tunnel. 

EUREKA  MnfE.  HONDURAS. 

A  property  in  the  Orica  Basin,  department  of  Tegucigalpa,  Honduras, 
vhich  produces  gold,  silver  and  copper,  the  latter  in  small  quantities,  as  a 
by-product. 

EUREKA  GROUP.  VERMOIVT. 

lOne  office;  Corinth,  Orange  Co.,  Vt.     E.  L.  Smith,  general  manager. 
IVoperty  includes  the  Eureka  and  Union,  sometimes  known  as  the  Pike 
HOI  mines.     Was  developing  with  15  men  at  last  accounts. 
EUREKA  CONSOLIDATED  lONING  CO.  MEXICO. 

Located  near  the  Don  Carlos  mine,  in  state  of  Durango,  Mex.     Ore 
^t)iQ  surface  assayed  2%  copper  and  about  1  kilo,  silver  per  ton. 
EUREKA  COPPER  CO.  ARIZONA. 

Company  moved  from  48  Wall  St.,  New  York  and  left  no  address. 
^•lUHb,  sundry  claims  8  miles  west  of  Globe,  Gila  Co.,  Ariz.,  showing  a  con- 
•derable  body  of  low-grade  ore. 

fiUREKA  COPPER  MINING  CO.  WYOMING. 

Mine  office:  Encampment,  Carbon  Co.,  Wyo.  H.  A.  Frambach,  presi- 
dent; W.  C.  Henry,  vice-president;  O.  B.  Thompson,  secretary;  Bernard 
McCaffrey,  treasurer.  Lands,  5  claims,  area  103  acres,  3  miles  southwest 
^  Encampment.  Has  a  14(y  shaft.  Supposed  to  have  been  a  small  producer 
in  1903. 

Eureka  development  co.  Arizona. 

Office:  Calumet,  Mich.     Mine  office:  Tucson,  Pima  Co.,  Ariz.     H.  T. 

^Uen,  superintendent. 

KUREKA  EXPLORATION  CO.  COLORADO. 

Office:  Sioux  City,  Iowa.     Mine  office:  Eureka,  San  Juan  Co.,  Colo. 

*•  H.  Moreland,  superintendent.     Ores  carry  gold,  silver,  lead  and  copper. 

**«k«  steam  and  water  power,  with  50-ton  concentrator,  and  employs  about 

50  men. 

^^tJREKA  GOLD  &  COPPER  lONING  CO.  ARIZONA. 

Mine  office:  Jerome,    Yavapai  Co.,    Ariz.     C.    W.   Woods,   president; 

".  M.  Gibbs,  secretary  and  treasurer ;  Harry  Gilmore,  superintendent.     Lands, 

°  <Jlaim8,  near  the  Iron  King  and  7  miles  south  of  Jerome,  opened  by  tunnel 
^*Ul  showing  a  promising  30^  vein  witli  an  8'  pay-streak  carrjang  aurif- 
^U8  bomite  and  chalcopyrite,  with  occasional  visible  gold.  Has  steam 
power  and  employs  about  20  men.  Considering  the  limited  amount  of 
^velopment  secured,  this  is  one  of  tlie  most  promising  properties  in  the 
^iirtrict. 
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E^JREKA  MlTflHG  A  MILLmG  CO.  ARIZOl 

UffiL'e:     Tt>mL)8toiiL\    Ariz.      Mine    office:     Naco,    CochLse    Co,, 
Lands,  7  claims,  in  llic  Huacvluitvi  Mouiitain«tp  Cochise  Co.,  near  the  Mexic 
line.     O.  B.  Steen,  president;  K.   P.   Draper^   vu'e-preflident ;  F.  W. 
body,  secretarj';  F.  N.  Wal<'ott,  treasurer;  E.  A.  Hot^kley,  auperintende 
Copper  Glance  Rroup,  opened  by  tunnels,  lias  shipped  more  than  $100,( 
worth  of  ore  and  foijc^ntrntes,  these  g:iving  smelter  returns  of  about  $1^ 
per  ton,  avera|?ing  27%  t-opper,  16  gold  aud  1K4  oz.  si  her  per  ton,     Eurt 
group  has  produced  iihout  S15,()CK)  worth  of  ore.     CTonipany  is  managed 
men  of  good  .standi ng»  nnd  property  ih  eon^idt^^cd  valuable. 
EUREKA  mmiTG,  SMELTIHG  ^  POWER  CO.  OR£G0| 

Office:    LewiMtotip    Idalnj.     Mine    office:    Imnaha,    Wallowa    C^,,    Oij 
G.  A.  Nehrhood,  Hup€*rintendeut.     Ha^  a  10'  ore  body  carrying  aurife 
and  argentiferous  chalcfipyrit*  giving  good  assay  values,  with  steam  poi^ 
and  a  $r»5/JfH)  .smelter  completed  in  19{>3.  and  employs  about  50  men. 
EimEKA  HILL  MINING  CO.  TJTA    _ 

Mine  office:  Eureka,  Junl>  Co,,   Utah.     Geo.  W.  Riter,  secretary  aud 
manager.     Ores   carrv^   siher,    lead,   gold   and   copper.     Has  steam   power 
and  100-s(fimp  mill,  employing  upwards  of  IW  men. 
EUREKA  MABEL  MINE.  ARIZORi 

Mine  office:  Patagonia,  Santa  Cruis  Co.,  Arix.     W.  A.   Balcotn,  sup 
intendent.     Made  a  carload  shipment  of  hand-sorted  ore  carr^nng  argent; 
erous  galena  and  gray  cop]>er,  late  in  lOO'-S. 
EUREKA-OPHIR  MINES.  UTi 

Office:  care  of  J,   W,  Cairnii,  Stockton,   Utah.     A  body  of  liigh-gmde 
ore  was  encountered  in  this  property  in  the  spring  of  1903. 
EUSTIS  MINING  CO.  QUEBEC. 

Mine  office:  Sherbrooke^  Sherhrooke  county,  Quebec. 
EVANGELINA  COPPER  MINING  CO.  MEXIC^ 

Office:  204-202^^  So.  Broadway,  Los  Angeles,  Ca!.     Mine  office:  Sanfl 
Catarina,  Ea^^enada  de  Todo?i  Santos,  Baja  California,  Mex.     D,  R.  Wilde? 
president;  J.    H.   Coleman,   vice-pre«ident ;  Jos<'phine  H.   Wilder,   secretar}* 
and  treasurer;  C,   L.  Ripperdan,  syperintcndent.     Lands,  about  150  acres, 
showing  outcrops  of  ]B%    ore.     A  fissure  vein  opened  ranges   from  a  few 
inches  to  6'  wide, 
EVANS-TANZER  CONSOLIDATED  COPPER  CO.  CALIFORNIA 

Mine  office:  Lavi<\  San  Bernadino  Co,,  Cal.     Chas.  Tanzer,  vice-prwi- 
dent ;  P.  H.  I^rt^hpn,  metallurgist  and  mining  engineer.     Said  to  have  er<5Ct«d 
a  roasting  furnace  to  ojacnite  on  a  new  system. 
EVELYN  MINING  A.  LEASING  CO.  COLORADO. 

Office:    Lcadville,    Lake    Co.,    Colo.     Morris    Sterne,    mamiger.     Orei 
carry  gold,  sih^er,  leatl,  copper  and  zinc.     Has  steiam  power  and  emcJoiM 
about  10  men.  f 

EVENING  STAR  MINING  CO.  WYOMING, 

Mine  office:  Riverside,  Carbon  Co.,  Wyo.     *^.  H.  Bills,  superintendent, 
at  last  accounts.     Lands,  in  the  Beaver  Creek  district  of  Carbon  County. 


EVENING  STAR-FAlRVfEW, 
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Ifine  is  opened  by  ad  80CK  crosscut  tuimel,  and  is  devdoping  a  wide  vein 
wHb  a  2'  pay-^reak  carrying  very  high-grade  ehalcocite,  malachite  and 
melaconite. 

EVERETT  MIlfE.  NORTH  CAROLIHA. 

Plreflfuiiiably  in  ttie  VirgUina  district  of  North  Caroliiia,  Borne  machinery 
vii  installed  in  1902,  and  o\%^ers  claimed  io  have  560,000  tons  of  6%  ore 
blocked  out,  which  was  probably  an  overestimate  of  both  quantity  and 
quaUt  V. 

EVERGREEN  BLUFF  MINE.  MICHIGAN. 

Lies  south  of  Adventure  and  Mass  miu«a»  in  Ontonagon  county,  Mich* 
Worked  1854-1863,  producing  675  tons  1,174  lbs.  refined  copper,  at  a  coat 
o*  1223,582.24. 

EXCELSIOR  COPPER  CO.  ARIZONA, 

Office:  421  Olive  St.,  St,  Louis,  Mo,  Lands,  neAr  Pima,  Pima  Co., 
Am.  Promoted  by  the  notorioas  Wm.  F.  Wemse  ife  Co,,  Bond  &  Stock 
O).,  of  St.  Louis,  Mo.  This  firm  ha«  put  out  immense  quantities  of  allied 
txiituag  stock,  all  of  which,  as  far  as  can  be  learned,  is  utterly  worthless. 
Firat  has  been  convicted  of  uaing  the  LTnited  States  mails  for  fraudulent 
purposes. 
BCCELSIOR  COPPER  A^  GOLD  MIHING  CO.  WYOMING. 

Mine  office:  Aetna,  Carbon  Co.,  Wyoming, 
EXCELSIOR  MmiNG  CO.  NEW  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Organ,  Donna 
AoiCo.,  N.  M.  Gilbert.  E.  Dunbar,  owner;  Cha.s.  M.  Jewell,  superintendent. 
Hm  argentiferous  copper  ore  and  gasoline  power, 

EXCELSIOR  MINIKG  &  SMELTING  CO.  NEVADA. 

Office:  Butte,  Mont,  Letter  returned  unrlaimed  from  mine  office, 
Verington,  Lyon  Co.,  Nev.  John  F,  Forbes,  preiisident;  Frank  E.  Shaw, 
•icielary.  Capitahzation,  $200,000,  Propert^y  is  the  Bluestone  mlnef 
opened  by  tunnels,  equipped  with  steam  and  gasoline  power,  and  having 
wSds  and  carbonate  ores  said  to  average  10%  copper.  Has  a  150- ton 
^iler^jacket  furnace,  installed  1901,     Property  idle. 

ttCHANGE  GOLD  &  COPPER  MINING  CO,  ARIZONA. 

Sud  to  have  20  claims  iii  vicinity  of  Flagstaff,  Coconino  Co,,  Ariz. 
Wtere  to  former  office,  Nevada  Blk.,  San  Francisco,  returned  unclaimed. 
""      AMIA  EXPLOTADORA  DE  PARRAL,  MEXICO. 

Mine  office:  San  Bartolo,  Durango,  Mex.     Operates  El  Lentisco  mine, 
producing  gold  and  copper,  and  employed  about  40  men  at  last  accounts. 
PAEO  GRUBE.  NORWAY. 

A  group  of  small  Norwegian  mines,  producing  a  limited  quantity  of 
oit  averaging  4%  copper. 

PAIRVIEW  MINING  CO.  MONTANA. 

Mine  office:  Bann,  Jefferson  Co.,  Mont.  Timothy  Do'wney,  superin- 
tendent. Ores  cany  gold,  silver  and  copper.  Mine  is  opened  by  shaft  and 
toad,  and  has  steam  power. 
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FALERZ-UND-KUPFERKIESBERGBATJ.  AUST1 

Minc^  ()JF»i*:  Altzetli  Zapf*Misrhulj,  Tyn>l»  Austria*     A  small   pncKli 

FAMATINA  COPPER  A  GOLD  SYNDICATE.  LTD,  ARGENTI 

Offices:  1345,  Camion  tit-,  London,  E,  C,  Eng.  A.  L)arig:erfieJd,  s 
lury.  Capital,  £10,025,  in  10,000  £1  ordinar}'  shares  and  500  £1  founc 
shares,  latlfr  to  take  half  the  profiles  after  dividends  aiii^rc^ating  20%  ll 
been  paid  on  onhuar>^  shares.  Is  the  parent  company  of  the  Foraol 
Developinetii  Corporation,  Ltd. 
FAMATINA  DEVELOPMENT  CORPORATION,  LTD.  ARGENTE 

Offices:  GG,  Cannon  St.,  London,  E.  i\,  Eng.  Mine  offices:  Chil«Hj| 
Rioja,  Argentina,  Henntinn  Pape,  chainnan;  A,  Dangerfield,  secjftl 
Horent'c  O'DmniU,  fnpineer.  Regiatered  Jan.  21,  UKI3,  with  a  nonij 
rapital  of  £iOO,()(>(),  to  take  over  minin;ir  lands  from  the  Faniatinn  r«fi| 
&  Gold  Syndicate,  Ltd.  Properly  la  in  the  Knniatina  mountain,*  of 
Mexicana  district  of  Rioja,  Argetitina,  showing  14  auriferou5i  and  argcf 
ferous  copper  veins  averaging  alxjut  4'  width  and  claimed  to  Ije  2 
in  length-  Smclter-site  is  at  Chik^eito,  25  mile^  from  mine,  and  a  25-111 
nerial  tram  is  planned  to  connect  the  mine  and  works.  It  is  estinii 
that  thiH  tram  shonld  cut  the  cost  of  tmnsportation  from  the  present  figl 
of  35s.  down  to  25».  per  ton,  The  Cordova  Central  railroad  is  to  be  ejclcnii 
to  the  district,  touching  the  Knielter*t«itre.  Water  is  abundant  and  wi 
are  about  30c.  per  day,  for  natives,  whose  labor  h  correspondingly  ejfifi« 
Company  makes  extensile  claim^^  a.s  to  the  value  of  it.s  prof>erty. 
COMPANIA  MINERA  FARELLON.  '         CHU 

Mine  oflTice:  Fuf|uios,  Copiap<i.  Atac^ma,  Chile, 
FARGO  GOLD  &  COPPER  MINING  CO.  ORSG< 

Office:  Fargo,  N.  D,  Mine  office:  Ininaha,  Wallowa  county,  Or«.  H, 
Peterson,  president;  J.  A.  Husebye,  secretary  and  treasurer;  Charles  Walll 
BUperintendent.  OtKTates  the  Laat  Chance  mine,  producing  auriferous 
argentiferous  copper  ore«.  Ha«  water  power  and  employe?  about  25  i 
Ore  is  to  be  reiJured  by  the  smelter  at  the  Eureka  mine,  adjoijung 
FARO  COPPER  CO.  MONTAJ 

Absorbed  l>y  Pittsburg  Ar  Montana  Copper  Co, 
FAUQUIER  COPPER  CO,  YIRGII 

Suppt-ised   to  be  developing  a  copper  property  in   Fauquier  Oo. 
n.  A.  Palmer,  superintendent,  at  la.*?!  accounts. 
FAVORITE  GOLD  &  COPPER  MINING  CO.  WASHINGT 

Office:  Nelr^onville,  Ohio.  Mine  office:  Xighthawk,  Okanogarv 
Wash,  Employs  6  to  10  men.  Organized  Sept.  25,  1902,  with  eapitij 
tion  $2,000,000,  shares  SI  par,  J.  M.  Parker,  president;  J.  r'  Baldt 
secretary;  H.  D.  James,  general  manager;  Myron  J,  Church*  mine  sup^ 
tendent.  Lands,  16  claims,  area  about  300  acres,  adjoining  the  NighUl 
mine,  on  Mt.  Ellemeham,  in  the  Wauicutt  I^ke  district,  showing  5 
of  which  one,  ranging  1'  to  5'  in  width,  is  opened  by  an  SSO*  tiumd  shi 
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values  in  copper,   gold,  silver  and  lead,   priiiL-ipully   the  foriiR*i.     Nt*an*s( 

nulroad  is  the  Canadian  Paciiie,  34  miles  diMtant. 

U  F£  MIKE.  MEXICO. 

Mine  office:   Jimuleo,    Coahiiila,    Mex.     Pearson    <fe    Randall,    owners; 
Geo.  Pearson,  manager.     Ores  carr>'  copper,  gold  and  silver. 
FEDERAL  COPPER  CO.  MICHIGAN. 

Office:  207  First  Xat'l  Bank  Bldg.,  Duluth,  Minn.  Organized  19()2. 
under  laws  of  Minnesota,  with  capitalization  $600,000,  shares  $10  par. 
P.  L  De  Voist,  president;  F.  I).  Adams,  secretary  and  trea.surer.  LaiuLs. 
360  acres,  adjoining  the  Miskwahik,  in  Houghton  towitship,  Keweenaw 
eounty,  3fichigan.  Property  is  supposed  to  carry  the  northern  extension 
»(tl)e  Kearearge  amygdaloid. 
FEDERAL  COPPER  CO.  WYOMING. 

Letter  addressed   to   Laramie,   Wyo.,   returned   unclaimed.     Company 
MippoBed  to  have  lands  in  Carbon  county,  Wyoming. 
FEDERAL  COPPER  CO,,  LTD,  ARIZONA  &  WISCONSIN. 

Office:  214  Lumber  Kxchange,  Minneapolis,  Miim.  C.  S.  Dudley, 
pnsident.  Organized  under  laws  of  Arizona,  \\ith  capitalization  $500,000, 
thariH  $1  par.  Lands,  520  acres,  6  miles  southeast  of  Superior,  Douglas 
Co.,  Wisconsin;  600  acres  in  the  St.  Croix  Valley,  Burnett  Co.,  Wis.,  and 
■mdry  claims  in  Arizona,  the  latter  presumably  a  gold  mine. 
FEDERAL  COPPER  MINING  ARIZONA  &  NEW  MEXICO. 

k  SMELTING  CO. 

Works  office:  El  Paso,  Texas.  F.  H.  Wilson,  presitlcnt :  J.  Geo.  Hilzingor 
vas  appointed  receiver,  September,  1003.  Property  i.'s  a  .snieltxr  at  Kl  Paso, 
*itli  a  bla.st-f  urnace  and  converter  of  about  100  ton.s  daily  capacity,  employing 
iboutSOmen  when  running,  also  miiienil  lands  in  the  Organ  Mountains,  Donna 
Ana  county,  New  Mexico,  and  a  contnylling  interest  in  the  Dragoon  Mining 
Co.,  at  Johnson,  CochL-^e  county,  Arizona. 
FEDERAL  GOLD  &  COPPER  CO.  NEVADA. 

Office:  214  Lumber  Exchange,  Minneapolis,  Minn.  Mine  office:  Dayton, 
I^yon  Co.,  Nev.  C.  S.  Dudley,  president.  Has  same  address  and  president 
•8  Federal  Copper  Co.,  Ltd.  Lands,  7  claims,  in  the  Como  district,  supposed 
U>  include  the  Como-Eureka  mine,  showing  4  parallel  veins  giving  estimatotl 
i^'erage  values  of  about  $15  per  ton.  Has  a  100-ton  concentrator,  operated 
J>y  electricity  generated  at  the  Dayton  river,  8  miles  distant,  wliere  the  old 
lX)uglas  mill  lias  l)een  leased  for  a  power-hou.se,  and  supplied  with  a 
250-h.  p.  generator. 
FEDERAL  GOLD  &  COPPER  MINING  CO.  UTAH. 

Office:  612  McCornick  Bldg.,  Salt  Lake  City,  I'tah.  Mine  office:  Blue 
Acre,  Beaver  Co.,  Utah.  Organized  Jan.  20,  1903,  under  laws  of  Utah, 
with  capitalization  $1,000,000,  shares  $1  par.  Hon.  Heber  Wells,  presi- 
dent; A.  Stuart,  secretary;  E.  W.  Young,  general  manager;  W.  A.  Wilson, 
engiiieer.  Lands,  9  patented  claims,  area  180  acres,  in  the  Beaver  Lake 
district,  showing  a  numl)er  of  fissure  and  contact  veins  in  country  rocks 
of  gramte-porphyr\',  cfuartzite  and  limestone,  opened  by  a  40'  tunnel  and 
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0  pite  and  shaft's,  deepest  80'      Was  dLst"o\fitHi  ami   worked  inai 
ago,  producing  nlxiiii  $1(X),CI00  worth  of  ore,  but  \va»  long  idl*?  unl 
over  by  presient  cunipany.     Diflmond  drill  borings  are  to  be  made  in  t 
FEDERAL  MIIfES  CORPORATION,  COLORAl 

Mine  office:  Idaho  ^prings^  Clear  Greek  Co,,  Colo.     H.  A.  Moone,  su] 
iut«ndetit.     Ores  vnnry  gold^  aUver,  lead  and  copper.     Has  steam  poi 
and  emplo>^  about  20  men* 
FEDERAL  MIimTG  CO.  ARI20] 

Office:  29  Broadway,  New  York,  Mine  office:  8afford,  Graliam 
Ariz.  Employs  24  men,  Francis  H.  Wilson,  president;  H,  E.  Huti^hin 
trexisurer;  John  F.  Weber,  general  manager;  Chas.  AlJin,  etigineer. 
ganized  1W3,  urulcr  hiws  of  Delaware,  with  capitjihzatiou  $l,00(3,fMX>,  shi 
$10  par.  Lands,  24  clnims,  ar«a  470  arrei?,  also  a  5-acre  milkite,  in  the  I4 
Star  district,  showing  three  ore  bodies  of  about  9'  average  width  carryi 
oxide,  carbonate  and  sulphide  ores,  latter  below  the  3cK/  level.  Mint 
opened  by  shafts  of  130',  32.V  and  425'  ii,nd  by  tynnels  of  90',  1(X>'  and 
Three  shipmetita  of  ore  aggregating  75  ions  gave  smelter  returns  of  24' 
28%  and  30%  copper,  with  about  2  oz.  silver  and  80c.  gold  per  ton. 
gasoline  and  f^team  power  and  plans  building  a  50-ton  concentrator  on 
San  Juan  claini.  Ignatius  L.  Qualey,  former  general  manager,  and  Fr 
8.  Wcller,  foriiH-r  secretank%  are  in  the  pt^nitentiary  for  fraud.  CompSi 
removed  frtnu  former  office  at  1112  Park  Row  BIdg.,  New  York,  and 
no  iuidrt^fts  behind,  so  that  any  mail  addressed  there,  eontaliiiiig  bills, 
\va*t  returned  uimI aimed. 
SOCIETA  DELLA  FEMCE  MASSETANA.  1TA£ 

Mine  office:  Ma»sa  Maritima,  Gmaseto,   Italy.     Veina  or  lenses 
from  6*'  to  20  metres  in  width,  carr>'ing  chalcopyrite  associated  witli  I 
pyrites  in  a  quartz  gangne,  and  showing  occasional  native  copper,    ^l 
grade  ore,  averaging  al>out  11%  copper,  is  heap- roasted  at  the  mine  1 
smelted  at  l^eghorn,  and  tlie  second-grade  ore,  averaging  about  3% 
only,  is  heap-roasted  and  leached  at  the  mine. 
FENOCHIA  MIinirG  CO.  MEHO 

Mine    office:    Magdalena,    Sooora,    Me,x.     Juan    Feooelua,    mana^ 
Development  is  by  shaft  and  tunneL     Employed  about  20  men  at 
accounts. 
FENTRESS  MINIlfG  CO.  NORTH  CAROLU 

Office:  52  Broadway,  New  York.  Mine  office:  Center,  Guilford  0 
N.  C.  Henry  J.  Dexter,  president;  Chas.  W^  Scott,  secretary.  Main  dhi 
178'.  Is  an  old  mine,  rerejiUy  reopened.  Ha.s  steam  power,  with  lO-sl 
mill  running  on  rupnferous  gold  ores,  and  contemplates  adding  20  stampfli 
FERNANDO  fflNlNG  CO,  M1XI< 

Office:  12  A.shhurton  Place,  Boston,  Mass.     Mine  office:  San  Femam 
Durango,  Mex,     Col.  T.  L^  Livenmore,  treasurer;  Courtney  de  Kalh,  rai 
Ores  carr>'  gold,  silver  and  copper.     Has  water  and  electric  power, 
concentrator,  and  employs  about  250  men. 
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FEUUS-HAOGARTT  COPPER  MHIIf 6  GO.  WYOMING. 

Abeoibed  by  North  American  Copper  Co. 
COMPAIIU  D£  mHAS  FERROOOBRIZAS.  SPAIN. 

Office:  San  Isidro,  16,  Sevilla,  Spain.    Mine  office:  Cortegana,  Huelva, 
Spain. 
FIDSLITT  imnilG  00.9  I-TD.  MICHIGAll. 

Office:  care  of  I.  P.  Griswold,  chairman,  Allegan,  Mich.  Organized 
Februaiy,  1903,  with  capitalisation  $300,000.  Lands,  in  Section  15,  T. 
50 N.,  R.  40.  W.,  2yi  miles  northwest  of  Victoria  mine,  in  Ontonagon  county, 
Uichigan. 

mha  filomeha.  chile. 

Mine    office:    Chanaral,    Atacama,    Chile.     Baldonien>    Luna,    o^^-ner; 
N.  Roja9,  superintendent.     Hai^  steam  power  and  emplo\>  about  50  men. 
FULBTTER  a  HARVEY.  ARIZONA. 

Mine  office:  Globe,  Gila  Co.,  Ariz.     Firm  has  made  a  numl>er  of  small 
•iupments  of  high-grade  ore,  giving  average  returns  of  22%  to  27%  copper, 
to  El  Paso  smelters. 
VniEY  GOLD  A  COPPER  MINING  &  MILLING  CO.  UTAH. 

Mine  office:  La  Sal,  Grand  Co.,  Utah.    C.  A.  Finley,  general  manager. 
Liodi,  3  claims  at  the  foot  of  Horse  Mountain  canning  ores  ginng  smelter 
ivfciiniB  of  $32.40  per  ton  from  small  shipments. 
mZROY  COPPER  MINES,  LTD.  AUSTRALIA. 

Offices:  70,  Bishopegate  St.,  London,  E.  C,  Eng.,  and  79  Pitt  St.,  Sydney, 
N.  S.  W.,  Australia.  Mine  office:  Mt.  Chalmers,  Queensland,  .\ustralia. 
P.  Charies,  chairman;  O.  G.  Parker,  secretary;  W.  H.  £kl wards,  manager. 
Registered  August  15,  1902.  Capital,  nominal,  £13,000.  Property  is 
the  Mt.  Chalmers  mine,  area  140  acres,  near  Rockhampton,  Queensland, 
ittpened  October,  1902,  after  many  years'  idleness.  Ores  carry  copper, 
0old  and  silver.  Has  steam  power,  60-ton  smelter  and  20-stamp  mill  with 
^iDDers.  Emplo3rs  about  50  men. 
n?B  METALS  MINING  GO. 

Correct  title  is  North  Arkansas  Zinc,  Copper,  Lead,  Silver  k  Gold  Mng.  Co. 
ftOrr  STEEL  MINE.  MICHIGAN. 

A  tract  of  400  acres,  near  the  Michigan  mine,  in  Ontonagon  county, 
^Cch.    Produced  415  tons,  458  lbs.  refined  copper,  at  a  considerable  loss. 
Idle  since  circa  1875. 
IIOSENCE  MINING,  MILLING,  SMELTING  COLORADO. 

k  REFINING  GO. 

Office:  Florence,  Colo.    Lands,  18  claims,  in  Custer  county,  Colorado, 
ihowing  a  small  vein  giving  good  assa3r8  in  copper. 
I^ND  DU  LAC  MINE.  WISCONSIN. 

A  prospect  in  Douglas  county,  Wisconsin,  on  which  two  shafts,  deepe.-st 
•5*,  were  sunk  in  1899,  giving  a  fine  showing  of  native  copper  rock,  said 
to  have  been  brought  from  Michigan  for  the  purpose. 
>ORAN  MINE.  ARIZONAr 

Office  and  mine:  Stoddard,  Yavapai  Co.,  Ariz.     Saniucl  Foran,  ownor. 
A  prospect  on  which  a  limited  amount  of  development  work  has  l>een  secured 
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COPPER  CO.  COLORAIXJ. 

Letter  returned  unclaimed  from  former  miiie  office,  Georgetoun,  Cdo. 
>erty  i*  in  Eldorucio  county,  Colo.  Ore  values  are  in  gold  and  copper. 
WT  predominatiiig- 

lEST  MIKE*  WASHIlfGTOH. 

Mine  office:  Darrington,  Siicihomisli  Co.^  Wash,  Thos.  Parlw,  super* 
[ident,     A  proMpeet,  opened  by  tunnel. 

lEST  HILL  COIISOLIDATED  MIKING  9l  MILLIKG  CO.  COLORADO. 
Office:  J2f*  Exchange  BIdg.,  Den\tT,  Colo.  Mine  office:  Tin  Cup,  Gmmj- 
Co.p  Cnlo,  1,.  Ciivnah,  prejsideni  ;  J.  C.  Jetisciti,  secretary  and  'super- 
[ident.  Hits  siciini  pt>wer  and  two-.stanip  mill.  Company  lifli*  H<?en 
lavoring  for  maiiy  yeare  to  develop  u  gold,  silver,  lead  or  copper  iiHiw, 
^11  Cup  and  elsewhere. 
LTTJNA  GROITF.  CALIFORl'lA- 

Office:  care  of  E.  G,  Harriwn,  owner,  Cidlahan,  Cal.     Laudn,  in  Siskiyou 
ity,   Cal.     Ore   is   chalcopyritc   asKOciated    with    pyrrhotite,   travem**^ 
lie*     Has  a  liniitetl  aniL*uiit  <>f  developnwnt  work,  by  shafts, 
tPANIA  MKERA  LA  FORTUIfA.  '  MEXlCO- 

Mine  office:  Tepexahi,  Agua'^cnlientes,  Mex.     Geo,  B.  Wardnian,  sup^ 
ndent.     Operates   La   l-'ortunn   and   adjoining  mines,   op*!ned  by  ^^     pjy 
lucing  copper  and  silver.     ViiGn  animal  power  and  employs  about  ^ 


CALlFORl^^^n^^ 
i\  Sweet,  pre^sidenl.     bai*         ^^ 
Humboldt  i-ouiitv  line,  C^^ 


tTira A  MIKING  CO. 

OflFiee  and  mine:  Fortuna,  Trinity  Co.,  CaL 
liipatented  claim.s,  in  Trinity  county,  itear 
la.     Was  developing;  with  snmll  fort*e  at  last  accounts, 
LTUKA  GRAKDE  COPPER  CO.  KEVAIT 

Mine  office:  Ely,  White  Pine  Co.,  Nev.  Property  iiuludes*  t\\e  ?i\^/::: 
►b  group,  carrying  /iiiriferoufi  copper  ores.  Has  steam  power  and  wori^  " 
o  15  men. 

ITUKE  COPPER  A  FIKAKCl  CO, 
Offices:  10,   Basinghall  St.,   Ix»ndon, 
L      Capital,    aominfd,  £25,mm, 
pjiiiy's  lands,  if  i\ny  i>re  c»wned. 
tXlrifE  MIKIKG  &'  MILLING  CO, 
Mine  office:  Bingham  Cunyon,  Salt  I^ke  Co.,  Utah. 

\.     0re8  average  4%  to  H%  copper,  with  gold,   silver  aiid   Y^tld   k^^ 
e  is  opened  by  shaft  and  tumicis,     Um  .steam  and  eleotric   po\  ^^^ \ 


E.  C,  Eng,      Registered  July  !r2, 
No   infonuation    "K*-:-^    »  • 


obtaina.ble    i-egiw^n|| 


iChner  Hill 


UTAH. 


predi- 


on  concentrator- 
began  shipping  ore  to  smelter,  November,   10tl3, 

tlY-FIVE  CONSOLIDATED  MIKIKG  CO. 
M  i  1 1 c  nificc :  Sil  verl  wn ^  Snoh oi n m h  Co . ,  Was h .     Proper!  v 

to  diJit net,  and  is  verj"-  much  tangled  up  in  litigation. 

tTY-SEVEN  MIKE. 
Letter   retnrncd   unclaimed   from    mmr   r office, 

ih.     H.  McKinnon,  owtier.     Has  argent  if prouj;  copper  or^ 


WASHXNGTON. 
'^   'n  the  Monte 


WASHUfGTQPr 

Index.    .s„ohonii^.h    C«. 
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FOUR  B>s  imrniG  co.  Colorado. 

Mine  office:  Turret,  ChafTee  Co.,  Colo.     David  Allen,  superintendent. 
Operates  the  Jasper  mine,  carrying  ores  of  gold  silver  and  copper.     Has 
gasoline  power. 
FOUR  BROTHERS  COPPSR  MIlfE.  WASHINGTON. 

Mine  office:  Silverton,  SnohoinLsh  Co.,  Wash.     Lands,  4  claims,  having 
about  50(y  of  development  work,  mainly  tunnels,  showing  ores  carrying 
copper,  gold  and  silver. 
FOUR  MBTALS  MINING  CO.  ARIZONA. 

Office:  21  South  Center  St.,  Phoenix,  Ariz.     Has  lands  somewhere  in 
Southern  .\rizona  said  to  give  ores  carrying  gold,  copper,  silver  and  lead. 
FOUR  MBTALS  MINING  CO.  COLORADO. 

Office:  Equitable  Bldg.,  St.  Louis,  Ma  Mine  office:  Silverton,  San 
Juan  Co.,  Colo.  Organized  Jan.  17,  1899,  under  laws  of  Colorado,  with 
capitalization  $2,000,000,  shares  $1  par;  issued,  $1,500,000.  W.  Frank 
.  Outer,  president ;  R.  M.  Scruggs,  secretary  and  treasurer;  Joseph  H.  Shockley, 
mperintendent.  Lands,  47  claims,  area  516  acres,  at  Silverton,  San  Juan 
county  and  Telluride,  San  Miguel  county,  Colorado.  Supposed  to  have  a 
min  under  construction  at  the  Palmyra  mine,  and  a  steam  plant  at  the 
Andnis  mine,  in  Ingraham  basin,  near  Telliuide. 
fOUR  METALS  MINING  CO.  UTAH. 

Office:  care  of  G.  L.  Moats,  general  manager.  Salt  Lake  City,  Utah. 
R.  Hugo  Brandeis,  president;  R.  P.  Hill,  secretary.  Lands  are  in  the  Dug  way 
w  Deep  Creek  district  of  Utah,  and  carry  auriferous,  argentiferous  and  cuprif- 
citMis  zinc  and  lead  ores.  Mine  is  opened  to  depth  of  400^  and  equipped 
•ith  a  50-ton  concentmtor. 
FOURTH  OF  JULY  MINING  h  MILLING  CO.  COLORADO. 

Mine  office:  Eldora,  Boulder  Co.,  Colo.  J.  B.  Johnson,  superintendent. 
Developed  by  shafts  and  a  220'  tunnel  planned  to  cut  the  Olympic  and 
Fourth  of  July  veins,  from  which  assays  of  25%  to  45%  copper,  some  lead, 
^  to  125  oz.  silver  and  $30  to  $60  gold  per  ton  have  been  secured.  Kni- 
ployed  15  men  at  last  accounts. 
DDHCAN  FOX  Y  CA.  CHILE. 

Mine  office:  Cobija,  Tocapella,  Antofagasta,  Chile.     Firm  owils  a  larpc 
number  of  copper  claims  near  Cobija,  and  elsewhere,  in  the  Tocapella  tlis- 
ttct  of  Antofagasta  province. 
COMPAGNIE  FRANCAISE  DES  MINES  DE  SPAIN. 

CUIVRE  D'AGUAS  TENIDAS. 

Offices:  Rue  de  Chateaudun,  39  bis,  Paris,  France.     Supposed  to  be  de- 
Vidbping  Spanish  copper  mines,  but  no  returns  secured  respecting  operations 
or  location  of  property. 
OOMPAGNIE  FRANCAISE  DES  MINES  DE  RUSSU. 

CUIVRE  D'AKHTALA. 

Offices:  Rue  Tronchet,  27  bis,  Paris,  France.     Owns  copper  properties 
in  the  Ruasian  Caucasus,  supposed  to  l>e  undergoing  development  on  a  limite<l 
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SOCIETE  FRANCAISE  DES  PYRITES  DE  HUELVA.  SPAIN. 

Offices:  Rue  de  Chateaudun,  39,  Paris,  France.     Mine  office:  Valdela^ 

musa,  Huelva,  Spain.     Property  includes  the  Perrunal  mine,  which  producer 

mainly  cupriferous  iron  pyrites  rich  in  sulphur. 

SOCIETE  FRANCAISE  MINIERE  ET  METALURGIQUE  SERVIik 

EN  SERBIE. 
Offices:  Rue  de  Courcelles,  147,  Paris,  France.     Landd  are  in  Ser\T«i 

Cannot  be  learned  that  work  is  in  progress. 

ANDRES  FRANCHY.  PERU. 

Mine  office:  San  Marcelo,  Yauli,  Peru.     Mines  silver-copper  ores. 

SOCIETE  MINIERE  ET  METALURGIQUE  SPAIR 

FRANCO-ESPANGNOLE. 
Offices:  Rue  de  LislK)nne,  8  bis,  Paris,  France.     Location  of  mines  in 

Spain  not  learned. 

COMPANU  MINERA  FRANCO-GALLEGA.  SPAOL 

Mine  office:  Monforte,  Lugo,  Spain. 

FRANKLIN  MINING  CO.  MICHIOAX.    j 

Office:  15  Congress  St.,  Boston,  Mass.     Mine  office:  Hancock,  Houghton   j 

county,  Mich.     Emplo3r§  about  600  men.     Organized  April  3,  1857,  under 

laws  of  Michigan;  reincorporated,  1887,  for  30  years,  capitalization  since is- 

reased  to  $2,500,000,  shares  $25  par.      Francis  H.    Raymond,  preodent; 

Daniel  L.   Demnion,  secretary  and   treasurer;  Joshua  D.  Hosking,  suptf- 

intendent;  F.  H.  Raymond,  D.  L.  Demmon,  Geo.  H.  Flint,  JosiahQ.  Bsn- 

nett  and  Joshua  D.  Hosking,  directors ;  Cyrus  Truan,  mining  captain  at  old 

Franklin;  John  Doney,  mining  captain  at  Franklin  Junior;  Amo  Jaeniir 

clerk;  Edward  Wanie,  mill  superintendent. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan  1,  1903,  difldoU 

the  following  figures: 

Amount  cash  paid  in  on  capital  stock $1,040,333. A 

Entire  amount  invested  in  real  estate  1894-1898 54,901.* 

Amount  of  personal  estate 234,274.fl 

Amount  of  unsecured  or  floating  debt 91,304.9 

Production  of  copper,  1902 5,260,1400* 

Amount  paid  in  by  conveyance  of  property  unknown,  as  boolD  weN- 

burned. 
The  following  table  gives  comparative  figures  of  operations  and  finaoflV*- 

for  three  years: 

1902  1901  1900 

Production  of  mineral,  lbs    8,352,020      5,471,272      4,641,7« 

Production  of  refined  copper,  lbs     ..  5,259,140      3,757,419      3,663^711 

Received  from  copper  sales $    031,768    $    494,436    $   594,281 

New  stock  issued 300,000       

Cash  on  hand 15,247  *        32;908      

Received  from  silver  sales 949  700      


Total  receipts        $    647,964    $   828,045     $   594,2«: 


FRANKUN,  ^^~  m\ 

General  expenses ,. I    521,432     1^546,788     I    582J8.5 

Smelting,  fri'ighi,  insurance.  cU^   ..  76,83:1  51,510  63,U08 

Ooostniction  citarges  .  9,639 

LoMspftid-       214,600     

Total  ejcpense© .      598,270         81 2 JOS         066,332 

Surplus 49;§9-4  15,247  02,080 

Lands,  160  acnes  at  the  old  Frsaklin;  l,.*i5t»  arrcs  of  surface,  abo  mineral 

160  acres,  at  the  Franklin  Junior,  and  a  millsite  of  nearly  200  acres 

Poinle  with  one  mile  frtiutage  on  Portage  I>ake,     The  nld  mine  con* 

of  theiouthwest  quarter  of  St»ctic>n  2,  Town  55  Xorlli,  Range  33  VV^est. 

Jonior  mine  was  opened  in  1S6<.)  as  tlie  .Ubany  6i.  Bostoji,  wsm  renamed 

fVuiusula  in    1882  and  was  bought  l>y  the  Franklin  in  1S95.     The  old 

'riEitlin  is  opened  on  the  Pcwabir  lf»de  and  is  pumjunded  on  tliree  sides 

pytkQuitiry  mine,  wiiirh  has  cut  off  the  Franklin  from  follow  iug  the  amyg- 

)id  beyond  the  Ixiundary  line.     The    old    Franklin  jh  prmlut  ing  about 

tons  of  nxrk  daily,  from  shaft   No.  3,  which  is  3/2iM/  deep,  and  No.  5, 

is  2,850'  deep,  l>oth  Imttomed  at  the  Quiiicy  line.     Mining  Ls  almost 

itirely  scramming  old  grotmd  and  robbing  pillars,  only  5<;i2'  of  drifting 

iving  been  done  in   1903,     Several  of  the  lower  leveU  ha\'e  been  gutted, 

the  remaining  pillans  will  be  slicetl  down^  working  upwurd.     Production 

**  chiefly  from  ground  between  the  lUth  and  Ixiltom  levela  north  of  No.  5 

shift,  which  has  considerable  tributary  territor}^  not  operted,  ground  having 

^■>eeri  left  untouched  Ijecause  of  low  values.     The  pitJars  removed  arc  usually 

^f  i^wi  grade,  but  the  reworked  ground   varies  greatly,  ranging  from  the 

^t  i^t^e^  of  stamp  rock  and  hea\'y  copper  down  f-o  nearly  absolute  ^v  orth- 

tcfitts.    A  little  native  silver  b  produced  by  the  Pewubtc  lode,  this  being 

l*M  out  by  boys  in  the  Htamp-mills.     The  mine  employs  aliout  50  power 

^'iUi,  Approximately  20  at  the  ohl  mine  aJid  ^30  at  the  Junior*     The  Franklin 

^'tupduy  Ijas  expended  about  |2,200,0<X)  in  tleveloping  and  equipping  t!ie 

PrSftJcIin  Junior  mine  and  the  new  stamp-mill. 

The  Franklin  Junior  has  two  separate  mines,  these  being  the  old  .VIbany 

«  BostoD,  on  the  Allouex  conglomerate,  which  is  the  mine  now  worked, 

*'J<1  the  mine  opened  on  the  Pewabic  amygdaloid  several  years  ago,  the  latter 

^*^'»^  475'  west  of  and  parallel   with  the  first-named  mine.     The  amygda- 

/*««i  shafts  are  numljered  from  north  io  south.     The  north  shaft  \s  about 

'^^  «JUth  of  the   Rhode  Island  line  and  approximately  1 ,000'  deep ;   No. 

'   »s*  1,100'  next  south  and  b  about  1,600'  deep;  No.  2  is  l.-WO'  further  south 

^^d  about  1,200'  deep;  No>  3  is  1,10(1'  next  south  and  is  about  400'  in  depth. 

^^*«four  shafts  are  sunk  at  an  angle  of  48°  30',  on  a  lode  varying  in  width 

^^*^i  3*  to  15'  and  averaging  prohably  9'.     Average  returns  secured  from 

^"ifl  lode  were  only  al:K>ut  0»45%  or  9  lbs.  refined  copper  per  ton  of  rock 

hence   the   amygdaloid  shafts   were  abandoned   Februarys    1902, 

^^  At  2,000'  to  2,50(1'  depth  a  crosscut  may  be  sent  to  the  amygdaloid 

1  tl)e  conglomerate  workings. 

Thfr  results  given  by  the  Pewabic  amygdaloid  were  so  unsatisfactory 
I  ^oat  the  old  Albany  k  Boston  intne,  on  the  Allouez  conglomerate  was  re- 


I 
I 


THE  COPPER  MASDBOOK. 


k 


in  IdOO.  No.  i  shaft  was  oit  domn  to  tiuve-^oatpftrtiDefit  9Ut«; 
over  aQ,  with  inade  owMttrenaeiit  of  6^  <rxl8'  IT.  This  shaft  has 
m  «firact  hobc,  ^ood  for  one  mile  depth  and  rmktng  6^<iii  skip^,  Wa|«r 
if  foficed  from  the  congbmermte  opernos*  br  a  Cornish  pump  with  irr  lift, 

Iftfffest  of  ihi§  style  tn  the  Lake  district ,  which  b  proh^ly  (uixuiliBg 
i^t«r  tt»  cheaply  per  foot-gallon  as  any  pump  in  Mirhigati      No.  1  ahaff 
was  l.TOif  deep  at  the  cloae  of  1903. 

No.  2  eihaft  is  located  1,2^0"  sciuth  of  No,  1  and  b  7xW^  over  all  and 
235'  io  depth.     The  shaft  is  sunk  m  the  footfi^  3f  utKler  the  lode,  to  lerure 
firm  waUs,  and  was  sUrted  July  1,  1903.     It  will  he  deepened  by  striking 
and  mistng  stmulCazieously  from  the  miH&r^  and  the  ^eAenth  and  foufteeuth 
Icveb,  and  should  be  completed  in  the  summer  t»f  1901.     No.  2  «haft  ^ 
to  have  a   fx>ck house    bought     from    the  .iiradiAn.   i^ith  a  slraiglitHlruiii 
duplex-cylinder  hoist  good  for  depth  nf  about   l,30(K.     About  *T  to  5'  o* 
lode  rock  is  left  unmined  on  the  hnnging  wall  and  no  assortment  of  r^ck 
attempted.     The  conglomerate  is  ^-ery  regular  in  it«  copper  contents,  unl*^ 
the  same  lode  to  the  northward,  at  the  .Alloues,  where  it  19  decidedly  huncrhy- 
In  1903  the  FiunkUn  Junior  f^tink  39.V  of  shafts  and  opened  i,9(t^  of  drif^^ 
The  lode  averages  18*  to  22*  in  width  ^vith  an  extreme  ^iilth  of  about     3" 
The  combination  shaft-rockhouse   at    No.  1  is  40^x50^  on  the  ground 
9G'   high.     Surface  equipment  includes  air  compressor;^  of   10,   12  un^* 
drill  capacity.     On  surface  there  are  mibstanttal  and  ii'ell-equippcd  marl^*^*^* 
carpenter  and  blacksmith  shops,  an  office,  changing  houi^  and  a  conside^"^^^^ 
number  of  comfortable  dwellinpt. 

In  addition  to  the  AUouei  conglomerate  and  P^wabic  amygd»-^^J  ' 
the  Franklin  Junior  tract  carries  the  Mestiard  epidote,  Calumet  co»»JP^*^ 
merate  and  Osceola  and  Kearsarge  amygdaloids,  all  opened  by  a  975'  ^^"^^^ 
cut  sent  west  fmni  the  Pewabic  lode»  this  shoiiting  several  amj'gdaJ^^!? 
and  one  coiiglonierate  carnal ng  copper  in  unpromising  quantities. 
formation  t^  found  corLHideraMy  dbturbed  at  that  depth  aad  a  deeper  c 
t'Ut  may  be  driven  eventually. 

The  stamp-mill,  at  Grosse  Pointe,  is  served  by  the  Mineral  Range 
road'    The  building  is  of  steel,  on  stone  foundations,  177x194'  in  j?i«e,  J^ 
fias  a  9elf-suppf»rting,  brick-lined  ^mokt^ack  of  7'  diameter  standing  l^ 
high  on  a  5T  l>rick  foundation.     The  mill  has  four  .\IU*-Chalmers  hea<:^ 
the  fourth  and  last  Imnng  l^een  put  into  commission  Nov.  27.  1<>(J3,     Ert^ 
head  treat-s  al>out  350  to  375  tons  dnily,  e<^ii:il  to  crushing  450  to  500  io^ 
of  tlte  much  softer  amygdaloid  rock.     The  three  older  heads  are  being  ovp 
hauled  and  all  (onr  will  eo  into  full  romniisVion  when  No.  2  shaft  at  tl#-  ^ 
Junior  bcgin.^  production.      The  mill  hm  ro«*k-bin.s  of   1.000  tons  capacitS-^ 
for  each  he^d.     The  hc.ads  are  equipped  with  hydraulic  t^cparators,  whlrt^ 
take  out  considei^ble  heavy  copper.     Each  head  has  20  nnigh  jigs.  15  finiahe*0- 
jigs,  6  round  tables  and  one  Over^trom  table.     The  jigs  are  of  the  H 
crccntric  type  ^ith  center-shield  copper  discharges  which  obviate  skimtningT  ^"^^ 
Tlte  mill  has  a  10x22*  Allis-Chahner?  engine  with  ateatn  ^\ippiied  bv  two    ^^ 
i500-h.  p.  Stirling  water-tube  boilers.     Water  is  furnished  by  ati  .VlU»-Cltftl-     '^ 
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ons  15.000.0iH>-fmUoD  venical  compound  pump,  with  21x42^  high-pras^uiv 
rrliodos  and  42x42^  low-preamre  odinders.  with  plunders  37^^'  in  di:imvTri 
wi  12'  stroke.  W^tcr  is  drawn  through  a  36'  pipe  Une  nimiins:  2iX)'  into 
tlielake  to  a  crib  protected  by  quarter-inch  moreens.  The  mill  has  a  5x1 2" 
doplez  fire  pump  with  a  full  outfit  of  hose  and  a  comf^ete  electric  light  plant. 
There  is  a  267'  wliarf  at  the  milUite.  with  IS'  of  clear  water  alongside,  this 
bt^ing  roal-hoisft^  aiid  c-ual-«hed«.  There  are  about  2l)  d\>ellingst  at  the 
milkite.  The  con^omerate  rock  is  the  most  refracior>-  in  the  lake  district, 
tbe  aveiage  life  of  a  $tAmp->hoe  Ijeing  but  2  days  and  7  hours,  but  milling 
fate  for  1902  were  oxily  :>i.Slc.  per  ton- 

Almut  oiiir-thiitl  of  tlie  rock  .Mamped  is  supi^eil  by  the  old  mine  and 

^t  two-thirds  by  tlie  Junior.     Tlie  combined   roik  from  l)oth   minev 

ID^ta  average  returns  of  a  trifle  under  1.25*^^  mineral,  which  carries  about 

W^c  of  fine  copper,  giving  a  scant  0.75*^  of  refined  copper,  equal  to  11 

to  15  \\».  per  ton  of  rock  stamped.     Production  for  1902  ^-as  5.259.140 

Uw.  and  for  19U3  was  about  5,320,000  lbs.  of  refined  copper.     The  cost  of 

copper  is  stated  by  the  company  to  be  about  lie.  per  lb.  but  this  tigure 

pnbably  does  not  i^low  for  repairs,  replacements  and  depreciation  which 

OBBt  be  considered  in  any  final  table  of  costs.     The  copper  is  wisely  sold, 

*t  nirrait  market   prices,  as  produced.     The  property  is  being  handled 

^  great  vigor  and  the  highest  degree  of  economy.     Considering  the  refrai^ 

toiy  nature  of  the  rock  and  its  exceeding  leaimess.  the  results  secured  by 

Gipt.  Hwking  during  the  past  three  years  are  little  short  of  marA'elous. 

ntASER  MOUNTAIN  COPPER  CO.  NEW  MEXICO. 

Office:  -Vsburj-  Park,   \.  J.     Mine  office:  T\nninp.   Taos  Co..   X.   M. 

^>nEanized  1901.  under  laws  of  New  Mexico,  witli  capitalization  $1.(KK).000. 

■     *hww  $1  par;  also  lias  bond  issue  of  $150,000.     Albert  C.  Twining,  president ; 

\     Wm.  Fraser,  vice-president  and  general  manager;  H.  S.  Taylor,  secretary: 

I     Ralph   R.    Knowles,   superintendent.     I^nds,   400  acres,  partly   patenteil. 

j     4l«o  a  7-acre  milL«ite  and  SOO  acres  miscellanoous  lands,  in  the  Hio  Hond«» 

>     i^ntx,  cany'ing  3  fi««siirc  veins  partly  developed,  main  vein  l>eing  5lV  to 

p     fiO*  wide  and  traceable  l.OOO',  showing  oxide.  cari>onate  and  sulphide  on»s. 

I     wdopment  is  by  several  shallow  shafts  and  6  tunnels.     Equipment  includ«*s 

I    *ater-wheel.  air  compressors,  electric  lights,  shops,  hotel  and  general  store. 

I     Ha8  a   100-ton  concentrator  and   125-ton  smelter.     Ores  are  claimeil   to 

Average  V}  copper,  with  good  gold  and  silver  values.     Company  has  recently 

'ome  to  grief  financially,  and  Frank  Stoplin  appointed  receiver.     T^vining 

*  under  indictment   in  Xew  Jersey.     Property  thought  to  be  of  value  if 

Properly  developed  and  honestly  managed. 

^RSE  CUBA  MINE.  CALIFORNIA. 

Office  and  mine:  Acton,  Los  Angeles  Co.,  Cal.  Ira  L.  Houser,  owner. 
Mine  opened,  circa  1860.  Has  quartz  vein  23'  wide,  with  5'  pay-streak 
*vrying  native  copper  and  high-grade  ore.  Has  steam  power  and  employs 
lO  to  15  men. 

FREEHOLD  MINE.  AUSTRALIA. 

Mine  office:  NeweUt4)n.   Queensland,   .\ustralia.     Ore  carries   10%  to 
30%  copper  and  12  to  30  oz.  silver  per  ton. 
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FREELAND  CONSOLIDATHD  MXHES  CO.  COLOIUUX^ 

Mine  office:  IdaKo  Springs,  Clear  Creek  Co.,  C^Io,     Geo.  E.  Mc^^Ielkniz^ 
superintendent.     Ores   carry  gold,   silver,   lead   and   copper.     Hiis   electj 
power  and  employs  about  3<l  men. 
FREELAKP  EXTEIfSIOlf  MIKING  A  BULLING  CO.  COLORADi^ 

Mine   ottice:   Idaho  Sprinj^s,   Clear  (  rv*^k  (Vi.,   Colo.     Jt^,    A.   WiliM>«^ 
superintendent.     Ores   c&ny  gold,   ftrlver,  lead   and   i*opper.     Hzu^  g&3olic:a« 
power  and  en j ploys  a  small  force» 
FREELAND  MERCANTILE  &  MHIING  CO.  C0L0RAI>O. 

Mine  office:  IVeelaiid,  Clear  Crt?ek  Co.,  Colo.     W.  N.  Smith,  auperu^ 
tendent.     Mine  is  opened  by  sliafts  and  tunnels  and  ha«  i^te&m  power.     C]^| 
carriers  gold*  wiUer,  cop[>er  and  Icati. 
FREMONT  COPPER  MINING  CO.  WYOMHl C. 

Office:  Fremont,  Neb.     Mine  office:  Riverside,  Carbon  Co.,  Wyo. 
Carroll,  secreiary  and  superintendent.     Land«,  in  Purgatory  Oulelt,  Cart 
county.     Has  steam  f>ower  and  a  225'  incline  shaft,  from  which  on*  givi 
good  Ajisay$i  ha.H  been  necured. 
FRENCH  CREEK  MINES.  .        PENNSYLVJi 

An  old  copper  property  in  Chester  Co.,  Pa.     Long  idle. 
FRESNO  COPPER  CO.,  LTD.  CALlFORfl 

Office:  las,  St.   Vincent  St.,  Glasgow,  Scotland.     Mine  office:  Clovi^ 
Fresno  Co.,  Cal.     J.  H,  M,  Graham,  chainiian;  H.  Gntfton  Vercoe,  nmaoiEini 
director  at  niineK.     Registered  April  2,  VM2,  by  Calif oriuaii  Cop|ier  JSynd^j 
catft,    Ltd.,    Hith   capital,    noiniiml,    .€J75,(»fK).     Land^,    5  clahns,  arWi 
acres,  near  Pollaskyp  Khowing  a  \'ei!i  said  to  be  5(J'  wide,  on  which  fourslmlN 
shafts  have  bet^ii  .^unk,  showing  ores  aKHaying  up  to  7%  copper  and  12  f 
per  ton.     Haw  .steain  powfT  and  employe  about  40  men. 
FRIDAY  Jb  LOWDEN  GROUP.  CALIFOB 

(Jffice  and  minr:  Heddifig,  Shast^i  Co.,  Cal.     Has  a  limited  amount  < 
developinciit  by  tunnels. 
COMPANDl  MINERA  LA  FRONTERIZA.  MEXIO 

Mint*  office:  Ccrralvo,  \uevo  Leon,  Mex,     Ores  carry  silver  and  cop 
Waj*  working  about  25  men  at  last  accounts. 
FITKADA  MINE,  JAPA 

Mine  office:   I'ukada-mura,    Kuma-gori,    Higi,   Japan.     Country  rocU 
are  alternate  strata  of  sandHtoiie  and  clay-slale  of  the  paleoisolc  gfou]>. 
liody  having  strike  and  dip  corre.Hf ending  to  country  rocket,  and 
5'  to   10'   in  thickneKH.     Ore  is  chalctipyritt%  associated  with  iron  pynti 
and  averages  5^1  to  iV]}  copper.     Yield  in  19(M)  was  18,266  lbs.  reHn(*d  ropp 
FULTON  MINE.  COLOB 

Said  to  lie  located  9  miles  from  Ribcra.  Colo,     Letter  to  that 
returned  unclaimed.     Shipped  several  carloads  of  high-grade  ore  to  ^mt^U 
at  Cerillos,  during  \9i)2. 
FUNATSU  GROUP.  JAPA 

Mine   office:    Funatsu,    Hida,   Japan.     Oirs   produce   both   sUver 
copper,  annual  production  of  latter  averaging  alwut  2tKI  tons. 
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SOOEDAD  D£  MINAS  Y  FUNDIClON.  CHILE. 

Mine  office:  Carizal   Alto,    Freirina,   Atacama,   Chile.    Operates   the 
Portonielo,   Armonia  and    12  other  mines.     The  Armonia,   about    l/iOC/ 
in  depth,  has  long  been  a  considerable  producer. 
FDIDiaON  TEMPLEMAH,  LTD.  CHILE. 

In  voluntary-  liquidation.  J.  G.  Fowler,  liquidator,  3,  Frederick's 
PUce,  Old  Jei*T>-,  London,  E.  C,  Eng.  Property  inchides  smelters  at  Anto- 
lagasta,  Chile,  also  the^\tahualpa  mine,  at  Pica,  Tarapaca,  ("liile,  and  othcni. 
COHPAHIA  MINERA  Fnin>IDORA  Y  AFINADORA.  MEXICO. 

Office :  Monterey,  X.  L.,  Mex.     Mine  office :  Panuco  de  ( -oronado,  Durango, 
Mex.    (.>perates- I>a  Cruz  y  Anexas  mines,  producing  silver,  lead  and  copper, 
utd  employing  al)out  50  men. 
DWI6HT  FURNESS  CO.  MEXICO. 

Office:  Guanajuato,  Mex.  Mine  office:  Etzatlan,  Jalisco,  Mex.  W.  X. 
Commings,  manager.  Property  includes  the  Agua  Blanca  and  Calabaza 
nrines,  carrying  argentiferous  and  auriferous  copper  ores  and  argent  if eroUH 
kad  ores.  The  Calabaza  mine  has  a  ISO'  shaft  and  SOCf  tunnel,  with  steam 
power,  and  employs  about  75  men. 
FUROKURA  MINE.  JAPAN. 

Ifine  office:  Kazuno-gori,  Rikuchu,  Japan.  Discovered  1762;  opened 
17S5;  idle  1794  to  1868.  Has  numerous  veins,  carrying  chalcopyrite  atwo- 
ttted  with  iron  pyrit«s,  hematite  and  occasional  sphalerite  and  galena, 
•ith  a  clay  gouge,  traversing  tertiary  strata  and  andesito.  Pr(Klu('tioii 
in  1900  was  615,489  lbs.  refined  copper. 
niRUKAWA  COPPER  CO.  JAPAN. 

Office:  Miisu  Bishi  Bldg.,  Yayesco,  Kojimachi,  Tokio,  Japan.  Prin- 
^N  mine  offices:  Ashio,  Shimotsuke;  Innai,  Akita;  Kiashikaso,  Kchigo; 
Aniai,  Ugo,  Japan.  Is  much  the  largest  copper  pro<lu<'or  of  Japan  and 
wii'of  the  leading  mining  companies  of  the  world,  employing  about  2i),(HH) 
pww)!^  and  making  neariy  half  the  copper  production  of  Japan.  Junkichc 
Funikawa,  president,  succeeding  the  late  Ichil>ci  Furukawa,  the  founder 
<rf the  company,  who  died  in  1903;  U.  Kondo,  general  manager;  .M.  Otagawa, 
MBstai it-manager;  K.  A«ano,  consulting  engineer.  Projjerty  ineludiw 
15  copper  mines,  3  silver  mines  and  7  coal  mines,  the  A«hio,  Kusakuni, 
^ni.  Innai  and  Kune  mines  being  the  principal  copper  producers. 

The  Ashio  mines,  in  the  province  of  Shimotsuke,  were  discovered  in 
1610  and  developed  by  the  Tokugawa  government,  reaching  a  productive 
«»pacity  of  2»000,000  to  3,000,000  lbs.  of  refined  copper  yearly  in  the  latter 
Wf  of  the  Seventeenth  Century,  and  as  this  output  was  in  excess  of  the 
^^otne  demand,  the  surplus  was  exported  to  Holland.  The  property  came 
u^  the  possession  of  the  Furukawa  company  in  1877,  in  such  poor  con- 
<fition  that  its  yield  was  only  al>out  400,000  ll>s.  of  copper  yearly,  but  by 
food  handling  and  careful  development,  coupled  ^\'ith  the  introduction  of 
tbe  most  approved  methods  and  modem  machinery,  has  been  made  the 
foicmost  copper  mine  of  Japan.  The  country  rocks  are  Paleozoic  clay- 
Mate,  san^^tone  and  homstone,  ^*ith  intrusive  liparite,  numerous  metal- 
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(1%  lead,  4,5%  ainc,  35  oe.  silver  and  a(K>«t  $4  gold  per  loii,  from  carl^onal 
and  oxide  nrea  near  surf  ate  und  ^ulphid(*^  ut  depth.  Han  one  .shallow  slvi 
and  2  tunitt'L*,  with  about  *J,OtM)'  of  underground  openiiigf;,  dexelopin 
ii  eonsidtirrthle  amount  of  ore.  The  installation  of  a  power  plant,  eonien 
Imtor  and  sjnelter  is  eonteinplated.  Company  liat^  no  debts  and  is  developin 
t'onserva lively,  and  is  apparently  a  pniperty  of  rotisiderable  promLst*. 
COBIPAKIA  MIIfERA  LA  GIBOSA  Y  AlfEXAS,  MEX1C0U| 

Mines,  ai  Jntiiiiez.  Chiliuahna,  Mexiro,  were  sold  to  Guggenheim  Kxploni*^ 
tion  Co.  in  1003. 
GIBRALTAR  COPPER  MUTING  CO.  WYOMIWG- 

Office  and  ndne:  Kneanipment,  Carbon  Co.,  Wyo.     VVm.  L.  Sill,  prrt^ 
dent;  Chas.   E.   Winter,  serretary.     Has  a  4'   vein,  giving  assays  of  L*<>^ 
copper. 
GILA  VALLEY  COPPER  CO.  ARIZONA, 

Property  absorbed  l>y  Federal  Mining  Co. 
GILBERT  &  irORRIS.  MEXIC^ 

Mine   office;   Zaeateta.H,    Zaeateca«.   Mex.     Property   opened   by   sha^f 
and  tunneb,  with  gasoline  power.     Employed  about  40  men,  at  la»t  aeeount^, 
GILBREATH  BROS.  IDAHO, 

Mining  pn^iperty  sold  to  Copper  King  Mining  Co.,  of  Idaho. 
GILCHRIST  &  DAWSON,  IHC.  NEW  MEXICO^, 

Mine  office:  Fierro,  Grant  Co.,  X.  M.     J.  D.  Gilchrist ,  general  manage 
Operates  tlie  Iron   Head  and   Repuhlie  mine^,  producing  copper  and  ir 
ores.     Has  steiini  ptiuer  and  cmfiloy,'?  40  to  50  men. 
GILES  GOLD  MIIflNG  &  BOLLING  CO.  COLORAD€ 

Mine  otfice:  Ward,  Boulder  Co.,  Colo.     H,  F,  Llewellj^m,  superintendent* 
Ores  carry  gold,  .silver  anil  copi^wr.     Has  8team  power  and  lt>-stainp  milL 
GIRILABIBONE  COPPER  MINING  CO.  AUSTRALIA. 

Mine  ofliee:  Oirilambojie,  Canibelego  Co.,  Nyngan  Division,  X.  S.  Wj^ 
.\iistralia.  Opein*d  18S0;  prej^ent  company  organizetl  Octol>er,  !l* 
W.  Blake  more,  initie  manager.  Employs  about  2tK>  men.  Production 
189S,  about  300  ttiiLs,  a  little  siher  being  securtnl  a.s  a  by-product.  Or 
are  oxides,  eaj-bonates  and  Hulptudcj*,  in  a  gangue  of  fichLst^jse  and  arena 
slates,  with  numeroiLs  quartz  veins  and  inclusions.  Or©  octui-s  sm  dis 
nations  and  replacements,  without  the  defined  hrnils  of  ordinar>'  fissu 
veina,  in  slate  and  windstone  coimtry  rocks  having  occasional  hard  b&nd 
of  quartaite.  Alteralmn  zone  evieud^s  down  about  2(X)'.  Deepest 
520^.  Ores  are  divided  into  three  classes  for  treatment.  Tirsl  class  con 
prises  carbonates  (including  cnjirite),  uilh  avenige  assay  value  of  4.6%? 
oxides  from  the  tntusition  zone  make  the  second  rlfl»«,  and  ss^nlpbidcs  from 
I  he  lower  workings  coiD^litute  the  third  grade*  e;ieh  vUis&  being  smelted 
^pamtely.  Reduction  \h  greatly  hatiipt^red  hy  ore>  defieifiiry  in  sulphur 
and  iron,  and  excels  of  silica.  Water  supply  is  >ety  seant,  eaiiHiiig  trouble 
m  times  of  drought.  Mine  hm  a  dam  and  is  compelled  to  filler  and  re-use 
the  water  repeatedly.     Has  a  250-ton  smelter  with  f>  reverberatory  fur 
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bugs  stiow  bomite  and  cuprite?,  with  pniicipal  values  from  chalcopyrile 

with  galena  and  iron  pyrites,   in  the  lower  levels.     The  niitie 

'i^  fteajTi  and  electrte  power  and  a  small  smelter,  cmpioyirig  alioiit   1.000 

htsifk.    Prvxluctiuii  was  57S,544  lbs.  reiiiied  copper  in  1900,  and  was  prt»- 

'Jiijy  much  Ur^er  in  1903, 

T\\ie  Ani.  at  .-Viiiai,  prtivince  of  Ugo,  is  a  jjroup  of  %erj'  ancient  niinej^, 
"wrntJy  modexnixed  in  plant  and  mining  practice.  Shigeo  Kasai  U  mine 
rjmnager.  The  Atii  inmejs  Irnve  auriferous,  argentifcn>us  and  pknnbifcroUK 
'Uiphtde  ores  of  coppi*r,  the  silver  \ allies  tiecured  a«  a  bv-prcxlurt  Iwiiig 
rannderAhle.  The  mine  ha*  wteain,  water  ami  electric  p*j\vcr.  ^vith  a  \er>* 
cM  moderti  plant  including  a  lO-stamp  mill  and  a  loO-ton  smelter.  AlK>itl 
2M}  han(L«  are  employed  and  the  production  ia  about  3»000«000  lbs.  of 
refiued  copper  yearly. 

The  Kune  mine,  at  Sakuma-mum,  Toyoda-gori,  Totomi,  wiia  opened  in 
1725.  The  ore  ij*  c*Iialcopyrite  associated  with  iron  pyrites,  averaging  6^^, 
^»  7%  copper,  o€?curring  in  three  bedK,  the  upper  100'  thick,  tlie  middic 
12*  atid  the  lowest  6'  in  thickness,  the  latter  splitting  into  two  2^  seams 
*t  the  bottom.  This  property,  vvhich  was  recently  taken  over  by  the  Furu- 
kiira  company .  made  otdy  137,t58t>  lbs.  of  refined  copi>er  in  1898,  but  h 
►upprjued  to  Ije  producing  <iuite  extensively  at  present. 

The  Innai  mine  Li  at  Innai,  province  of  Akita,  T,  Minanii  m  superin^ 
t«iuknt.  This  mine  has  auriferous  and  argentiferoua  copper  ores  and  is 
•quipped   with   steam,   water  and  electric    power,   employing  about    1^500 

The  operations  of  the  Funikawa  Copper  Co.  are  not  only  a  credit  to 
the  twimiraJ  and  administrative  ability  of  the  Japane-se,  but  arc  so  con- 
<3ycted  that  its  mii»ec:  would  be  considered  well  handled  in  any  copper  dbtrict 
^  the  worlds  Better  and  larger  machinerj-  is  being  added  ever>^  year,  and 
ihe  executive  and  administrative  staff  of  the  company  is  given  everj'  oppor- 
Mty  to  learn  the  latest  and  best  in  mining  and  metallurgical  practice  by 
'^^^pient  visits  to  Europe  and  North  America.  In  fact  there  i,s  none  other 
^  the  great  copper  producers  of  the  world  that  sends  it.**  responsible  heads 
^•'departments  so  frequently  to  foreign  counlrias  to  secure  informiiti<ni  that 
*ill  enable  them  to  keep  Htcp  with  the  rapid  progress  now  being  made  in  all 
Wc'hrs  of  the  copper  industry. 

COJtPAKIA  DE  MINA  GADITAWA.  SPAIN. 

Ofhce:  Cadis,    Spain.     Mine   office:   Aznalcollar,    Seville,   Spain.     Was 
''pf rating  on  a  small  acjile  at  last  accounts. 
<^AClfOI?  MIITE.  MONTANA. 

O^ned  and  operat^ed  by  Colorado  Mining  &  Smelting  Co. 
OALEKA  MINE.  MONTAIfA* 

Mine  offire:  Morris,  Madison  Co.,  Mont.     D.  A.  Clapp,  manager.     Ores 
'Iffy  gold,  *<tlvcr  and  copp)f;r, 

GALirURSKI  WORKS.  RUSSIA. 

L«K*atcij    in    the    goveriunent    of    Eltzabethpol^    Russia.     8,    V^aravov, 
mpneior.     Production  for  189t*  u'as  1,390,005  lbs.  refined  copper. 


THE  COPPER  HANDHOOlL 


Manages  and  m  pnucipa)  owner  of  the  Adelaide  Btnar  iMiiie 
holds  a  bond  on  the  Monlreal  group,  in  Beaver  county,  Utah, 
GLEN-JEI^NUfGS  COPPER  MINING  CO.  WYOMI 

Mine  office:  Enranipment^  Carbon  Co.,  Wyo.     M.  J,  J,  Jenningji,  t$i} 
intendent.     Was  developing  with  small  force,  at  last  account*. 
GLOBE  TRACT.  lOCHI^ 

Office:  care  of  John  Stanton,  owner,  U  William  St.,  New  York,  ^ 
erty  is  a  tract  of  3,200  acres,  comprifiing  Sections  1,  2,  3,  4  and  5,  in  1 
53  North,  Range  35  Weat,  Honghtou  ct>unty,  Michigan,  Projjcrty  j 
reclang]«\  five  miira  in  length,  CAst  and  vvtvsi^  and  one  mile  widi%  lying  | 
south  of  the  Champion  mine.  Has  tK>en  pralially  iLxplored  l»y  diad 
drills,  operation  of  which  wivs  great ly  hiimixred  hy  an  exceptiuiudly  tti 
overbtirden  of  sand  and  boulders.  The  Hallir  amygdaloid,  wliicli  wad 
cnpriferoiia  bed  sought,  was  found  by  2  holes,  and  was  eopi)er-Jjcaring| 
of  normal  size.  It  ia  the  intention  of  Mr.  Stanton  U>  do  the  next  explonj 
work  by  a  working  shaft  and  drifts  therefrom,  but  no  dehntte  (tnic  Yumi 
set  for  beginning  this  work,  which  probably  will  not  be  started  bcfori 
summer  of  1(M34  or  spring  of  1905.  | 

GLOBE  COPPER  MINING  CO.  WYOlU 

Ot^ire:  24  Gtddiii{is  111k.,  Colorado  Springs,  Colo.  Mine  office:  H( 
Laramie  Co,  Wyu.  <Jrgn»iizetf  11*01,  under  laws  of  Colomdo,  with  c«( 
i/.ation  lH,.5<K),0l>l>,  shares  %\  par.  A.  C,  Widdicoral»e,  president;  J 
Morrison,  vice-president  and  general  manager;  John  H*  House,  secrcj 
Stewart  Davis,  ireaf^urer;  Prof.  H.  C.  Beeler,  consulting  engineer.  Li 
22  rlainiii,  area  438  acrrs,  in  ( lie  Silver  Crown  district,  sliovning  sundry  ^ 
veins,  of  which  3  of  7'  avcnige  widtli  are  op€tie<l  by  5  shafts,  of  HKV  avt 
depth,  and  hy  tuimel^  uf  110'  and  ItiO',  giving  cwlimat^d  average  \'alu< 
12%  copper.  5  oz.  to  10  oz.  siher  and  $5  gold  per  ton  from  sulpltide  , 
Has  steam  power  and  an  air  compressor. 
GLOBE  MIKING  CO.  ARIZ( 

Office  iiiifi  niine:  Globe,  Gila  Co.,  Ariz.  Eastern  office:  5<i5-17l  W 
ington  St.,  Chicago,  III.  Kmpk>ys  5  to  M)  mcMt.  J.  F.  HMitniati,  presi 
and  general  manager;  \Valt**r  M.  DeKidb,  vire-pr<±sidciit ;  G<?o,  Beach,  m 
tar>*;  Chas.  J,  Maybush,  miiic  ^u|3erintendenr,  Orgnni^eii  Feb,  19,  | 
under  laws  of  Arizona,  \dth  cnpitnlizatimi  $2,.'>(MI,IMM1,  shares  $1  par.  La 
27  claims,  ai-ea  .*>40  acres,  iiiclndirig  20  copiier  claims  and  7  gold  cl^ 
in  the  Globe  district.  Country'  rnelo^  are  gninite-porpli\T\\  quart^te»  dil 
and  syenite,  showing  sundry  fissure  vcin.s  in  diorite,  ranging  2'  to  IOC 
width,  with  iron  capping^,  and  gi>  ing  a^ssayn  of  2*}  to  ii%  copper,  i  €i( 
30  oz-  silver  and  $2  to  $28  gold  per  ton,  from  oxide  and  sulphide  ores  op| 
by  shafts  of  40'  and  90'  and  a  {W  twnnei  Company  plans  inittaUing  a  s^ 
plant. 
GLOBE^BOSTON  COPPER  MINING  CO.  ARIZO 

Oflri<ef<;  Loflven worth,  Kan,*ia«  and  2.>^  Broadway,  Ncu  York.  ] 
oflice:  Globe,  Giln  Co.,  An/..  Organi/cd  under  laws  t%t  Ariseona,  with  i^fi 
jfation  S2,n<Xl,(MX>,  shares  SI  par.     K.  W,  Crancer,  preaideni;  W.  F 
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nedy,  secretary;  Geo.  S.  Andrus,  superintendent.  Lands,  21  claims,  in  the 
neighborhood  of  tlie  Old  Doininion  and  United  Globe  mines.  Develop- 
ment, begun  in  1901,  is  by  a  465'  two-compartment  sliaft,  with  considerable 
drifting,  sho^ng  a  4'  vein  carrying  low-grade  chalcopyrite  with  occasional 
bunches  of  60%  bomite,  all  with  fair  silver  values.  Has  steiun  power  and 
a  good  mining  equipment. 
GEWERKSCHAFT  GLUCKSBRUHN.  GSRMANY. 

Mine  office:  Gliicksbrunn,  Sachsen-Meiningen,  Germany. 
GOAT  CREEK  MUONG  CO.  WASHIlfGTON. 

Mine  office:  Methow,  Okanogan  Co.,  Wash.     John  R.  Cassin,  manager. 
Ores  carry  gold,  silver  and  copper.     Employs  10  men. 
GODIVA  MUONG  CO.  UTAH. 

Mine  office:  Eureka,  Juab  Co.,  Utah.    J.  H.  McChrystal,  superinten- 
dent.   Ores  carry  gold,  silver  and  copper.     Has  steam  power  and  employs 
about  75  men. 
A  GOERZ  &  CO.,  LTD.  GERMAN  SOUTHWEST  AFRICA. 

Offices:  20,  Bishopsgatc  St.  Within,  London,  E.  C,  Eng.;  26,  Rue 
Lafitte,  Paris,  France;  8,  Behrenstrasse,  Berlin,  W.,  Germany,  and  4, 
Fraser  St.,  Johannesburg,  Transvaal,  South  Africa.  Lord  Battersea,  chair- 
num;  Amandus  Brakhan,  Johannesburg,  and  Henry  Stakosch,  London, 
nuuiagiog  directors;  H.  G.  Vines,  secretary,  London.  Has  extensive  hold- 
ings in  the  Witwatersrandt  gold  fields,  also  exclusive  prospecting  rights 
0^  6,500  square  miles  in  German  Southwest  Africa.  Construction  of  a 
i^ilroacl  line  from  the  sea  to  Swakopmund  b  planned.  Copper  ores  have 
been  discovered  at  a  number  of  points  in  the  district  controlled  by  this 
wnipany. 
GOLD  ANCHOR  MUONG  CO.  COLORADO. 

Mine  office:  Alice,  Colo.     Thos.  L  Slater,  manager.     Ores  carry  gold, 
^ver  and  copper.     Has  ga.soline  power. 
GOLD  BELT  MINING  CO.  MONTANA. 

Mine  office:  Empire,  Lewis  k  Clarke  Co.,  Mont.     Owen  Byrnes,  super- 
intendent.    Operates  the  Empire  and  other  mines  producing  gold,  silver, 
^  and  copper.     Has  steam  power,  00-.stamp  mill  and  500-toji  cyanide 
Pl^nt,  emplo3ring  about  50  men. 
*IJ)  BUG  MINE.  COLORADO. 

Mine  office:  Empire,  Clear  Creek  Co.,  Colo.     N.  B.  Clough,  superin- 
^dent.    Ores  carry  gold,  silver  and  copper.     Employed  a  small  forc«  at 
^  accounts. 
^U)  BUG  CONSOLIDATED  MINING  CO.  WASHINGTON. 

Mine  office:  Bossburg,  Stevens  Co.,  Wash.     F.   H.   Merritt,  superin- 
*ttdent.    Ores  carry  gold,  silver  and  copper. 
GOLD  &  COPPER  CO.  OF  BINGHAM.  UTAH. 

Office:  600  McComick  Bldg.,  Salt  Lake  City,  Utah.     Mine  office:  Bing- 
Iram  Canyon,  Salt  Lake  Co.,  Utah. 
GOLD  ft  COPPER  CONSOLIDATED  mNING  &  MILLING  CO.       ARIZONA. 

Office:  402-130  Dearborn  St.,  Chicago,  111.     Mine  office:  Groom  Creek, 
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Yavapai  Co.,  Am.  OriBjaiiized  1901,  luidcr  luxvs  of  .Vrixarm,  with  capi 
ization  $4,0110,000,  filiarea  %l  pur-  H.  A,  Sweet,  prp«iilerit  and  trejisa 
J,  B,  Fogue,  wxTetary;  A.  J.  Piekrdl,  general  mariager;  J.  Chidi.ster,  sU] 
intenderit.  Land^,  35  claims^  area  700  acres,  inc-ludiiig  the  Rofkefd 
Chicago,  Pre^iHent  and  Little  Kid  (»laijjift,  in  the  Ha^sayainpa  and  Big  ] 
di?»tricts,  sliouing  tiutneroiis  fissure  veiup  carrying  auriferous  and  arga 
feroiirf  oxide**,  carbonate  and  sulphide  ores  of  copper,  \vit!i  estimated  nve| 
values  of  7%  copper,  46  oz.  silver  and  S38  gold  per  ton.  with  undetenui 
lead  values.  Has  34  pits  and  shafts  of  10'  to  SOCK  deplli.  and  21  luiil 
of  20'  tn  800'  length,  with  about  2  niilea  of  underground  openings,  and  o< 
pruiy  K^tiniates  150,*XI0  loim  ore  blocked  out  for  stopiiig.  Has  a  § 
flteain  power  equipment,  with  hoists,  shops,  ate,  also  a  10-stamp  mill,  \ 
ton  cyanide  plant  and  ^'lO-tou  concentrator,  employing  about  50  men.  ] 
perty  has  been  under  development  for  past  9  years  and  stamp  mill  and  n 
nide  plant  are  running  night  and  day.  Cfimpauy  wm  stUl  advertising  st 
for  sale  at  the  chjse  of  1903.  OfficinU  of  company  are  men  of  good  sld 
ing,  l>ut  if  this  property  lias  any  tiling  like  the  development  and  ore  Vj«1 
claimed,  the  seHing  of  stork  witli  the  nvill  in  operation  is  inexcusable. 
GOLD  &  COPPER  DEEP  TUWNEL  MINING  &  MILLING  CO.     NEW  ME» 

Mine  office:  Elizabethtown,   Oolf«x  Co.,  N.  M.     L.  J.  Burt,   preside 
Jas.   Lynch,   secretary;  W.   P.   Mclntyns   manager.     Lands,    105  acres^ 
the  Moreno  district,  opened  Ijy  2  ahaft^  and  a  tunnel,  showing  aurife| 
copper  ores. 
GOLD  &  COPPER  FIELDS  SYNDICATE,  LTD.  AUSTRAL 

In    voluntary    liquidation,     G»    Addison-Scott,    liqtiidator,    5-6,    Gl 
Winchci^ter  St.,   London,  E.  C,  Eng.     Property,  about  850  acres,  in  \ 
parisli  of  Hyng,  C'ouTity  Bathun^t,  N.  S.  W.,  Australia. 
GOLD  &  COPPER  MINING  CO,  NEW  MEXII 

Mine  office:  Hociada,  Mora  Co.,  N.  M.     Joe*  L,  Mott,  superitit^ndl 
Han  auriferoiLH  and  argentiferous  copper  ores  and  a  ICKton  smelter. 
GOLD-COPPER  MINIIfG  &  DEVELOPMENT  CO.  SOUTH  DAKO( 

Letter  returned  unclaimed  from  Dead  wood,  Lawrence  Co.,  S.  D.    < 
ganixed  February,  1903,  to  develop  landsf  just  outside  of  the  corporate  liii 
of  Dead  wood. 
GOLD  HILL  COPPER  CO*  NORTH  CAROLU 

Mine  office:  Gold  Hill,  Rowan  Co.,  N,  C.     Walter  G.  Xew comer,  pi 
ident,     B.   Ti   Miller,  Salisbury,   N.  C,  appointed  receiver,   on  petition 
creditors,  Atigust,   lf>03.     Property  is  the  old  Gold  Hill  mine,  with  a 
stamp  mill,  operated  intermittently  since  circa  1850* 
GOLD  HILL  QUARTZ  MIMNG  CO.  OREG< 

Office:   111    Fifth  A\e.,   New   York.     Mine  office:  Gold  Hill,  Jaeld 
Oo.»  Ore.     C.  R.  Ray,  Buperintendent.     Property  includes  the  Braden,  0 
ger  and  FJk  Creek  minea,  ores  of  whicli  c*arry  gold,  silver,  lead  and  cop| 
Han  steam  power  and  10-stamp  mill,  employing  about  40  men, 
GOLD  KING  CLAIMS.  '  COLORAl 

\  pn.>pcct  about  one  mil€  eaat  of  the  Mt,  Zirkel  mine,  at  Pearl,  U 
mer  tV>.,  PoIm,  i 
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GOLD  KIHG  COHSOUDATED  MIlfES  CO.  COLORADO. 

Office:  WaterviUe,  Me.     Mine  office:  Silverton,  San  Juan  Co.,  Colo. 
W.  Z.  Kinney,  superintendent.     Ores  carry  gold,  silver  and  copper.     Ha*< 
steam,  electric  and  gasoline  power  and  an  80-stanip  mill.     Eiiipluys  about 
100  men  and  secures  a  little  copper  as  a  by-product. 
GOLDEN  GATE  GROUP.  COLORADO. 

iline  office:  Conrad,  Park  Co.,  Colo.     A  prospect,  near  the  foot  of  Badger 
Mountain,  Tarryall  district,  said  to  show  a  vein  of  K/  to  30',  giving  assays 
of  12%  to  62%  copper,  and  $10  and  upwards  gold,  per  ton. 
GOLDEN  KEY  MINE.  WASHINGTON. 

Letter  returned  unclaimed  from  former  mine  office,  Nortli  Beiul,  King 
Co.,  Washington. 
GOLDEN  MINT  MINES,  LTD.  NORWAY. 

Offices:  Throgmorton  House,  15,  Copthall  Ave.,  Loudon,  E.  C,  £ng. 
Ifine office:  Mdsvold,  Hedemarken,  Norway.  E.  Page,  chairman ;  .V.  Loberg, 
mine  manager.  Property,  220  acres,  gold  and  copper  claims,  with  15-stamp 
mill  and  concentrator.  Company  also  owns  the  Lyngenf  jord  copper  mine, 
at  Kaafjord,  Finmarken,  Norway,  which  is  operated  on  a  .small  scale.  Ore 
from  tiie  Lyngenfjord  mine  is  transported  to  Kaafjord  by  aerial  tram,  for 
iliipmeDt  by  sea  to  smelters. 
GOLDEN  RULE  COPPER  MINING  &  SMELTING  CO.  ARIZONA. 

A  fraudulent  mining  company,  formerly  liaving  an  office  at  220  Broad- 
way, New  York,  and  supposed  to  have  had  17  claims  near  Oracle,  Pinal 
wimty  and  Vail,  Pima  county,  Arizona.     Was  promoted  by  one  Wm.  E. 
^^,  "a  prominent  church  and  Sunday  school  worker''  of  Yonkers,  X.  Y., 
^0  purchased  sundry  holes  in  the  ground  in  Arizona  at  a  cast  of  S5(K),  then 
^^^Kaniaed  a  million-dollar  company  thereon,  keeping  for  himself  all  but 
^7  shares  required  for  dummy  directors.     He  then  pledged  the  company 
^pay  him  $15,000,  and  generously  donated  200,000  shares  to  the  treasury-, 
^'ttrchasers  thought  they  were  obtaining  trcasur>'  stock  and  Christian  friends 
*«ive8tcd  $125,000,  of  which  only  $15,000  has  ever  been  accounted  for.     As- 
^te  of  the  company,  at  the  time  of  the  show-down,  were  a  donkey  hoist 
"i  Arizona  and  a  roll-top  desk  in  New  York,  the  company  liaving  lost  the 
*^<Jte  in  the  groimd  on  which  it  was  originally  incorporated. 

Moral:    Any  man — no  matter  who  or  where — selling  mining  stock  on 
tic  strength  of  his  church  standing  or  alleged  piety  may  be  safely  set  down 
^  a  swindler. 
^LDEN  STATES  MINES,  LTD.  ARIZONA. 

Offices:  20-21,  Lawrence  Lane,  London,  E.  C,  Eng.  C.  F.  Brant  on, 
chainnan;  G.  Thompson,  secretary.  Capital,  nominal,  £100,000,  shares 
Si  par;  issued,  £61,254.  Lands,  120  acres,  near  Copper  Creek,  in  the  Dra- 
goon Mountains,  Cochise  Co.,  Ariz.  Property  supposed  to  have  small  smelter. 
Idle  at  last  accounts. 
GOLDSMITH  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

Letter  returned  unclaimed  from  former  mine  office,  Howe  Sound,  Bur- 
nid  district,  Vancouver  Island,  B.  C. 
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GOLETA  CONSOLmATED  MIHES. 

Mine  office:  Jordan,  Mono  Co.,  Cal.     Hugh  W.  Nelson^  supermtei 
Piinmrily  a  gold  mine^  but,  is  de\'eloping  a  6'  vein  of  chrysocoUa. 
40-stamp  miM  and  cyanide  plant  with  water  power  and  employs  ahi 
men. 
GOtmSKY  GRO0P.  CAUFO: 

Office  and  mine:  care  of  B,  Golinsky,  owner,  Kennett,  Shasta  Cb 
A  group  of  12  claims  having  about  7W  of  underground  openings  ah 
a  main  ore  chute  of  about  3<j'  width,  said  to  give  fair  awsay  values. 
MINA  BE  R0Y  GOMES.  PORTI 

Owned  and  operateii  by  Companhia  Mineira  Alcmtcjana. 
SUCESIOl  P.  GORZALES.  Cl 

Office  and  mine:  Labrar^  Freirina,  Atacama,  Chile,     Product^  st 
as  matte,  is  equi\alent  to  50(1  to  700  tons  of  refined  copper  yeariy. 
GOOD  HOPE  MINHfG  &  REBUCTION  CO.  COLOI 

Office:  Del  Norte,  Colo,     Mine  office:  Vulcan,  Saguache  Ca.»  Cdl 
H.  Weisa»  superintendent.     Ores  carr>'  gold,  silver  and  copper, 
power  and  employs  about  35  men. 
GOODLAlfDER  miTIIfG  &  MILLIHG  CO. 

Office:  0(J3  New  Ridge  Bldg,^  Kansas  City,  Mo,  Mine  office:  1 
£uma,  8onora,  Mex.  Ores  carrj'  gold^  silver  and  copper.  Mine  openi 
shaft.  Has  steam  power  and  lO-stamp  mill.  Employs  about  -10  mei 
GOODRICH  MIKE.  AUSTTL 

Mine  office:  Yeoval,  New  8outh  Wales,  Australia.  An  old  pro] 
once  a  considerable  producer  of  gold  and  copper,  reopened  in  1902, 
new  45(y  shaft  sunk  to  get  beneath  the  former  workings,  which  have 
reached  by  a  crosscut.  Ore  assays  18%  copper  and  4  oz.  gold  per  ton 
<x^curs  in  a  pipe^vein  about  30(y  in  diameter.  Mine  has  given  much  tf 
in  the  past  from  caving,  and  rec|uires  very  careful  handling. 
GOODVENTURE  MliaWG  a  MHLLNG  CO.  WYOl 

Mine  olBre:  Hcrla,  Laramie  Co.|  Wyo.    Theo.  Grouty  superintea 
at  last  accoimt!^. 
GOULAIS  BAY  BilHIHG  CO. 

Supposed  1^  have  capitahzation  of  S:ilXK*.iX)0,  with  shareholder  ij 
resident.^  of  Micliigan.     Lands,  about  1,300  acres,  on  Goulais  Bay,  26; 
jiorth  of  Sault  Ste.  M&rie,  Algoma,  Ont.,  on  which  a  little  exploratory 
has  l>een  done. 
GOULD  MIinNG  CO.  WYOl 

Mine  office:  Centennial,  Albany  Co.,  Wyo.    LftndSj  sundry  daiij 
BUmmit  of  Centennial  Mountain,  said  to  show  ore  assaying 
and  $50  and  upwards  gold  p^  ton. 
GRAFTER  MINE. 

Mine  office:  Whitehorse,  Yukon  Ter,,  Canada,    Said  to  h&ve  mad 
shipment  of  ore,  to  smelter  at  Croft  on,  B.  C,  early  in  11903. 
GRAHAM  COUNTY  MINING  CO.  ARU 

Office:  150(^20  Broad  St.,  New  York.    .Mine  office:  Fort  Gninl,  Qi 
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Co.,  Aril.  Capitalization  |2i50,OUO,  sliaree  $10  par.  John  W.  Maiming, 
prwidewt ;  Schuyler  S.  Moore,  secretary'  and  treasurer;  Pi^of,  Geo,  A,  Tread- 
w«II,  consulting  engineer.  Lands,  sundry  gold-copper  claims  in  the  Clark 
district,  on  which  the  company  claims  to  have  expended  upwards  of  $100,000 
m  development  work. 

U  GRAir  FUimiCION  CEIITRAL  ICEXICANA.  MEXICO. 

Office  and  work^:  Agua^alientes,  Aguascalientes.  Mexico.     Owned  and 
opemted  by  the  American  Smelting  &  Rcfiaing  Co,,  71   Broadway,  New 
York, 
U  GRAN  PROVEEDORA  DE  COBRE.  MEXICO. 

The  Mexican  corporation  of  the  Arizona-Mexican  Copper  Co. 
GRAITBy  CONSOLIDATED  BURING,  SMELTING        BRITISH  COLUMBIA. 
k  POWER  CO. 

OfBce:  62  Canada  Life  Bldg.,  Montreal,  Canada.  Mine  office:  Phoenix, 
B.C.  Works  office:  Grand  Forks,  B.  C.  Emplojrs  about  550  men,  of  whom 
350  ftre  at  the  mine  and  200  at  the  smelter.  S.  H.  C.  Miner,  president; 
J^y P.  Graves,  vice-president  and  general  manager;  A»C.  Flumerfelt,  assistant 
to  the  president;  preceding  offioers^  J.  H,  McKechnie,  W.  H.  liobinson^ 
hytiie  Brown.  W.  H.  Nichols,  John  Stanton,  Jacob  Langeloth,  Geo.  Martin 
Wier,  Clement  8,  Houghton  and  A.  L,  White,  directors;  R,  R.  Macaulay, 
•CfTftary;  Geo*  W.  VVooster,  tretisiirer;  H.  N,  Galer,  assistant  general  maua- 
|Ef;A.  B,  \\\  Hodges,  smelter  .HUperintendent;  Wm.  Yolen  Wiiliams,  mining 
suptrintendent.  Organized  March,  1901,  under  laws  of  British  Columbia, 
*ith  rapitalization  $15,0(Ml,fX)0,  shares  $10  par  and  non-assessable;  issued, 
',336,3fj3  *<hare8,  which  were  lii^ted  on  the  Boston  stoi'k  exchange  April 
A  I0<).^,  First  dividend,  of  1^,  amounting  to  $133,030.30,  wim  paid  Dec. 
1^,  1903.  Boston  Safe  Deposit  <fe  Trust  Co.,  registrar;  American  Loan  it 
inist  Co.,  of  Ik>«ton,  transfer  agent.  Fbcal  year  ends  June  30;  annual 
'weting,  se<*ond  Tuesday  in  October,  LajidH,  10  claims,  ftren  338  acres,  crown- 
PW>ted,  includiiig  the  Old  Ironsides,  KtiuK*  Hill,  Victoria,  Grey  Eagle,  Ban- 
^^t  Tip  Top  and  Triangle  claims.  Property  is  a  eon^olidatioii  of  the  Knob 
"JU,  Old  Ironsides  and  Grey  Eagle  mine?^  with  the  Granby  smelter.  Mis- 
^loertus  landed  holdings  inrhule  fA  ncre^  of  limestone  lands  for  flux,  a 
^WUcre  milkite,  59  city  lots  at  Grand  Forks,  2.S0  city  lots  at  Phoenix  and 
50fUfrt«  at  Cannon,  B.  C.  Ore  body  is  an  immense  vein  of  about  400'  aver- 
^  wiiliUf  striking  approximately  north  and  south  and  with  a  dip  of  about 
^^  fo  the  east  at  the  surface,  pitching  more  sharply  at  depth.  Ore  ia  chal- 
*OpjTite,  disseminatetl  verj'  evenly  throughout  the  entire  \'ein,  averaging 
•bout  2%  copper  with  small  gold  an<l  silver  values,  and  only  5%  to  6% 
•Uipbur.  Tins  body  extends  4^000'  on  the  company's  lands  and  has  been 
pfoyt*n  continous,  with  practically  unrdtered  values,  to  a  depth  of  SOO'  by 
<iiamoiid  drill  h»oring8,  but  has  lieen  opeiicfl  to  a  deptli  of  about  300'  only. 
Mtnlng  han  been  carried  on  by  shafts  and  tuimels,  with  m^casjonal  open 
tuts,  but  the  present  policy  of  development  in  to  work  everything  open- 
cast, milling  the  ore  through  winzes  to  the  main  tunnel  f^»r  removal  from  the 
bine,     Tlie  pre^nt  production  is  about  half  from  open-pits  nntl  half  from 
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the  two  shiifts  operated,  bul   tlii*  \m11  hi*  ulmngecl  to  open-cut  extraction 
asi  rapidly  a^  possible.     The  ofjen-cutw   are  worked    iii  ItM)'  benches,  from 
wliich  50'  5slir«!?  are  taken  by  3  ateani  Hhoveln,  largest  having  a  rjapacity  of 
about   l,5fK)  lotus  daily.     Ore  ijs  .shattered  by  blasting  and  the)i  removed 
by  sliosfh     The   hirgej^t    opening    is    nbniit    400xl,rMX>'  in  ^ize   and  a  riew 
open-pit  «jfi  the  Grey  Eiigle  prni>erty  h  fn  l>e  cohne<'ted  by    haft  with  the  m»ia 
tunnel,  the  yAnns  of  the  conjpany  pniriindly  calling  for  rhe  rmmnji;  off  vi 
the  mountain.     ( »re  rej^ervi'^  arc  eMtinmrtil  hy  the  company  at  20,(»0<3^0(K^  ^ 
tons,   l>tit   are  actually  nnich  larger.     Application  ha-*  been   made  to  ih^ 
provincial  legislative  aa,senil>ly  for  pennis.sion  to  drive  a  four-inlJe  doubly 
track  railway  tunnel  into  the  mountiiin  from  Boundary  rnH»k,  t^  tap  tU^ 
ore  bodie*^,  now  optmwi  on  ?^urfar<*,  at  a  depth  of  about  4,iMy.     Should  tHi^^ 
tunnel,  as  it  probaiJy  will  du,  hhow  a  continuation  of  tlie  imniense  vein  at 
that  depth,  the  Granl>y*H  ore  body  will  then  l>e  proven  much  larger  than  llir 
combined  ore  reser\'es  of  the  Hio  Tin  to,  wJiich  now  pas^seiitsei^  lite  largtsff 
known  ore  depositR  of  the  world- 
No.  2  shaft  has  a  3-ton  12x1  tJ*  double  cylinder  hoist.     A  5-compirt- 
ment  shaft  is  being  sunk  on  the  Victoria  claim,  which  occupies  a  reiilrtJ 
position  in  the  group.    At  the  portal  of  the  upfier  tunnel  is  a  22\55'  crusJier 
building  with  a  2,fMX)-ton  ore-bin,  receiving  ore  fnitn  the  mine,  which,  pre- 
liminary to  shipn^ent  to  the  smelter,  is  put  through  a  FarreJ-Bacon  stylo  B 
ore  crusher  witli  steel  jaws  30\  12*  in  si^se,  of  150  tons  huiirly  capacity,  (triven 
by  a  IDO-h.  p,  electric  motor.     Tins  cru.'iher  b  capable  of  breaJsing  m 
of  nearly  one  cubic  yard  in  stize  to  chunks  not  larger  than  7*  to  S*. 
company  plans  to  install  two  stnall  locomotive.**,  hauling  5  lo  7  can  < 
in  tunnels  No.  1  and  Xo.  2,  to  replace  horses. 

power  is  taken  from  an  electric  plant  at  the  Kettle  River.  3<)  ruile 
distant,  1,500  1l  p.  beitig  used  at  the  mines.  The  falls  can  generate  aW 
6,000  h.  p.  The  compre*«or  building,  60x121'  in  size,  housm  a  (MMJrfl 
Rand  tandem  compound  air  comprensor  with  16x30*  high-pressure  c\lindii^ 
and  28x36*  low-pn^^nre  cyliialers,  capable  of  couipressing  6J.KJCJ  cuinc  y^ 
of  free  air  per  minute  to  a  prewstire  of  70  lbs,  Tlie  com  press*  tr  is  elHinmlH 
tl riven  by  rope  tran.snii>witin  from  two  7fX>-h.  p.  type  C  Westingliotw  ii^- 
dncttnn  niotorR,  The  combination  machine  shop  and  *^mithy  \^  4>i\ll^  " 
si?te.  The  company  also  ftwns  2(\  cottages  and  two  hotels  and  lKk,inii^i 
houses  at  Phoenix,  the  Granby  hotel  being  a  $25,000  three-story  structun 
with  elect  re  light  and  .steam  lieat. 

The  smelter,  at  Gratid  Forks,  is  conneeted  therewith  ]*y  the  I 
Pacific  railway,  there  l>eing  a  2,tKM>'  drop  in  the  24  miles  diatance  betif 
the  .sinelt^^r  and  mine.  The  smelting  plant  Is  much  the  laf^ge^it  ajid  bc»t  i» 
Canada,  having  a  daily  capacity  of  2, IfH}  ton^.  with  6  faniace<.  44tl'?^ 
at  the  ttiyeres,  of  which  2  were  bJov\^l  in  November,  1903,  the  platit  tnV.* 
itig  an  average  of  upwards  of  2,0CX>  ton:^  ilaily  at  the  clase  of  190.^  T^ 
ore  is  practically  self-flnxing  and  h  charged  as  mineil,  without  attcjiipJ* »' 
milling  or  concefst ration.  The  product  of  the  fir^t  fusion  i«  n  60'^  wiil*» 
whicli  \<  fil-^u'Ti  n^\  by  converters  to  99%  blister  copper      Power  Is  funu«W, 
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byan  1,100-h.  p.  electric  plant,  and  there  are  7  blowers,  one  for  each  furnace 
with  one  in  reserve  for  emergencies.  There  is  also  a  20-ton  reverberatory 
tOtiog  furnace.  Furnaces  are  charged  automatically,  by  an  ingenious 
de\ice  designed  by  superintendent  Hodges.  Slag  is  granulated  and  removed 
by  two  8x14*  locomotives  traversing  a  36*  slag  track  running  to  the  dumps. 
The  converter  building  is  68x1  GC  in  size  and  is  IOC  from  the  furnace  build- 
ing, with  which  it  is  connected  by  a  40-ton  traveling  crane  carrying  matte. 
The  converter  shells  are  72x100*  in  size,  of  the  horizontal  barrel  type.  The 
converter  building  has  a  silica  mill  equipped  with  cnislier  and  grinding-pan, 
Mid  has  three  mould-carriers  under  each  converter  stand.  Product  is  turneil 
out  88  a  99%  blister  copper,  carrjnng  gold  and  silver  values,  and  is  shipped 
to  the  Xichols  Chemical  Co.  at  Laurel  Hill,  New  York,  for  refining.  Much 
trouble  has  been  experienced  in  the  past  in  securing  adequate  coke  supplies. 
Md  to  obviate  future  difficulties  from  this  source,  the  International  Coal  & 
Coke  Co.  was  organized,  in  1903,  with  capitalization  of  S3,000,000,  by  prac- 
tically the  same  shareholders  as  those  of  the  Granby,  although  the  corpora- 
tions arc  distinct.  The  International  company  has  exten.sive  high-grade 
deposits  of  coking  coal  at  Blairmore,  Alberta,  Northwest  Territory.  It  is 
evident  tliat  the  mine  is  growing  too  rapidly  for  the  smelter,  and  further 
Bew  smelting  installations  are  under  consideration,  and  tlie  construction  of 
&  new  smelter  at  the  mouth  of  the  proposed  4-mile  tunnel  has  been  con- 
*dered  tentatively.  The  smelting  plant  will  probal>ly  reach  a  capacity  of 
«t  least  5,000  tons  daily,  within  the  next  few  years. 

At  the  close  of  1003  the  Granby  was  producing  at  the  rate  of  about 
l»500,00O  lbs.  of  refined  copper  monthly.  For  the  fiscal  year  ending  June 
30,  1903,  the  production  was  12,551,578  lbs.  of  refined  copper,  277,574  oz. 
^silver  and  35,121  oz.  of  gold,  made  from  289,583  tons  of  ore  smelted,  in 
addition  to  which  7,690  tons  of  foreign  ore  and  6,130  tons  of  foreign  matte 
^ere  treated.  Construction  expenses  for  the  fiscal  year  were  S207,481,  these 
^J«ng  charged  direct  to  operating  expenses — the  only  correct  policy  for  a 
growing  mine.  Total  mining  costs  for  the  year  were  $1.20  per  ton  and 
•rodting  costs  were  $1.35  per  ton,  but  these  costs  were  still  lower  at  the  close 
'jf  the  year,  reflecting  great  credit  on  the  economy  and  ability  of  the  man- 
agement. The  profit  of  67c.  per  ton  of  raw  ore  made  during  the  fiscal  year 
^uld  be  increased  as  additional  smelting  capacity  is  secured.  With  the  aid 
^  the  considerable  gold  and  silver  values  carried  the  Granby  should  event- 
^y  make  cop[)er  at  a  cost  of  7c.  per  lb.,  or  even  less,  given  a  continuance 
^the  present  able  management.  The  payment  of  a  K[  dividend  in  Deceni- 
Ur,  1903,  left  a  surplus  of  about  $250,000  on  hand,  and  it  is  probable  that 
1%  di\idends  will  be  paid  quarterly  hereafter. 

The  company's  estimate  of  ore  reservt^s  of  20,000,(300  tons  is  much 
too  small,  but  the  management  carniot  be  blamed  for  refusing  to  make 
public  the  true  figures,  which  are  so  overwholniinffly  larpe  that  they  would 
probably  be  discredited  by  tliose  not  conversant  with  the  phenomenal  sizt* 
of  the  Granby 's  ore  Inxly.  As  a  matter  of  fact  the  ore  n^^ves  of  (he  Granby 
cannot  I>e  fairly  estimated  at  less  than  50,000,000  tons,  even  with  the  present 
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development,  and  are  probably  much  larger.     While  this  mine  is 

low  grade,  the  remarkable  extent  of  its  ore  btxlie*^  roupled  with  the  prudence 

und  vigor  of  its  m&migemcnt,  render  it  a  property  of  tdtogether  exceptional 

merit,  and  one  that  i»  certam  soon  to  rank  among  the  world's  large  producers, 

as  the  productive  capacity  of  the  mine  pnictically  va  limited  only  by  th 

size  of  its  smelting  plant.     The  management  is  thorougldy  good  and  thd 

Granby  is  easily  the  foremost  copper  mine  of  Canada,  with  every  prospect 

of  retaining  that  place  for  many  years  to  come.- 

GRAND  CANYOH  COPPER  CO.  ARIZONA, 

Mine  office:  Grand   View,   Co^'oiiinr*  Co.,  Ariz.     Mine  is  locAted   near 
the  bottom  of  the  Grand  Canyon^  3,0<X)'  below  the  rim.     Wa^  operating  in 
a  smaH  way  at  laat  accounts. 
GRAND  CENTRAL  MINING  CO.  UTAH. 

Mine  office:  Tintic,  Juab  Co.,  Utah.     Patrick  I_>onncUy,  sujwrintcndent. 
Is  primarily  an  auriieroua  fiilver-lead  mine,  but  rarrie^  considerable  values 
in  copper.     Is  extensively  de\'eloped  and  a  considerable  producer,  employ* 
ing  about  100  men. 
GRAND  DEPOSIT  COPPER  CO.  NEVADA, 

Office:  Cherry  Creek,   White  Fine  Co.,   Nev,     Organised   1903.     John 
Stanton,  president;  J.  S.  Page,  secretary;  Pierre  de  P*  Rtckett^^  treasurer. 
Company  has  recently  purchased  the  Grand  Deposit  group,  which  is  said 
show  considerable  ore  bodies  giving  assays  of  7%  to  12%  copper,  and 
now  developing  same  with  a  force  of  about  25  men. 
GRAND  GIJLCH  MINING  CO.  ARIZONA.. 

Mine  offiie:  St,    George,    Utalu     James   E.  Jennings,  superintendent 
Capitalization    $700,(XX>,   shares    $2.50   par.     Lan<ls    are  in   Arizona,   jij 
across  the  line  from  St.  George,  Utah.     Mine  is  370^  deep,  roain  shaft  to  1 
sunk  to  5O0'.     Owing  to  inaccessibility,  only  \'ery  high-grade  ores  are  shipped*" 
these  averaging  about  50%  copper,  with  small  gold  and  silver  values. 
GRAND  MARAIS  COPPER  MINING  CO.  JONNESOTA. 

Had  lands  in  Cook  county,  Miniies<jta.     Ijctter  returned  unclaimed  from 
former  office  in  Chicago.     C(>Mipan\'  probably  dead. 
GRAND  MT.  LYELL  COPPER  CO.^  LTD.       '  TASMANIA. 

Mine  ofBce:  Mt.    Lyell,    Montague  Co,,   Taamania,     At  last  accounts 
was  doing  prospecting  work,  in  Sections  tl82,  789  and  1674,  tvith  force  of 
11  men. 
GRAND  PRIZE  COPPER  BONIlfG  CO.  ,       ARIZONA. 

Property  near  Payson,  Gila  Co,,  Ariz.     Attached  for  debts^  1902,  by 
Bank  of  Arizona. 
GRAND  RAPIDS  COPPER  CO.  WYOBCING. 

ProptTty  sold  to  Saginaw  Valley  Copper  HinlBg  Co, 
GRAND  REEF  COPPER  BONING  CO.  ARIZONA. 

inline  office:  Aravaipa,  Gmhani  Co,,  Ariz.  James  Quiim,  superinten- 
dent. Property  is  owned  by  the  John  W.  Mackay  estate.  Large  sums  were 
expended  m  development,   niaehitiery  in.stiillatbnfi  and  general  improve* 
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mento,  the  plant  including  a  3-6tamp  mill  and  90-ton  smelter.     Supposed 

to  be  idle. 

GRAND  REPUBUC  COPPER  XnilNG  CO.  COLORADO. 

Office:  52-240  La  Salle  St.,  Chicago,  111.  Mine  office:  Pearl,  Larimer 
Co.,  Colo.  Employs  8  to  10  men.  Organized  1902,  under  laww  of  Wyoming, 
with  capitalization  $1,500,000,  shares  $1  par.  W.  A.  McGuirc,  president ; 
E.  V.  Boisot,  secretary'  and  treasurer;  L.  D.  GixLshaU,  general  manager; 
Saml.  Fields,  superintendent.  Lands,  7  claims,  anra  70  acres,  7  miles  south 
of  Pearl,  in  the  Big  Honi  district,  showing  a  3'  paystreak  carrying  consider- 
able native  copper,  in  a  sirhistosc  vein  cut  at  depth  of  130'  by  a  2(K/  shaft. 
.\lso  has  a  sulphide  ore  body. 

GRAND  TRAVERSE  &  ARIZONA  lONING  CO.  ARIZONA. 

Office:  Traverse  City,  Mich.  Mine  office:  Cave  Creek,  Maricopa,  Ariz. 
Employs  7  men.  Tlios.  Smurthwaitc,  president;  F.  E.  Withoy,  vice-presi- 
dent and  general  manager.  Organized  May  6,  1903,  imder  \a\\»  of  Arizona, 
^th  capitalization  $1,000,000,  shares  $1  par.  Lands,  22  claims,  area  440 
acres,  in  the  Cave  Creek  district,  showing  9  veins,  of  which  3  are  being  develop- 
ed, these  having  average  widths  of  8',  14'  and  18'  and  giving  assays  of  10% 
to  30%  copper,  8  oz.  to  12  oz.  silver  and  $8  to  $120  gold  per  ton,  from  oxide, 
cvbonate  and  sulphide  ores.  Is  opened  by  5  pits  and  shafts,  2  deepest  40' 
each,  and  timnels  of  30'  and  51'.  Nearest  railroad,  38  miles.  Company 
P^  developing  vigorously  during  1904. 

GRARDVIEW  MINING  &  MILLING  CO.  UTAH. 

Has  lands  in  Utah,  near  the  Colorado  line,  from  which  ore  has  been 
secured  giving  good  assay  values  in  gold,  .silver  and  copper. 
IQITAS  GRANDE  T  COBRE  GRANDE.  MEXICO. 

Said  to  be  located  near  Fronteras,  Sonora,  .Mexico,  l)ut  letters  to  that 
address  returned  unclaimed. 

GRAIOTE  CREEK  SMELTING  &  REDUCTION  CO.  NEVADA. 

Mine  oflSce:  Golconda,  Humboldt  Co.,  Xov.     Martin  Lindley,  manager. 
Ores  carry  copper  and  gold.   Has  steam  powder  and  employs  a  small  force. 
GRANT  COPPER  MINING  CO.  COLORADO. 

Office:  Encampment,  Wyo.  Organized  1901,  under  laws  of  Wyoming, 
with  capitalization  $1,000,000.  Leo  Da^'i8,  president;  C.  W.  Taylor,  vice- 
president;  H.  D.  Ashley,  secretary;  Theo.  Davis  treasurer.  Lands  are  3 
claims,  one  half-mile  from  Pearl,  Larimer  county,  Colorado.  Vein  said  to  be 
12^  wide,  and  to  give  average  assay  values  of  10%  copper. 
GRASLITZER  KUPFERBERGBAU.  AUSTRIA. 

Mine  office:  Eilenberg,  Bohemia,  Austria.  Mines  arc  very  ancient, 
and  were  one  of  the  principal  sources  of  P^uropean  copper  supply  during 
the  middle  ages.  Were  abandoned,  circa  17(K),  and  reopened  1901.  Vein 
is  12^  to  15'  wide,  in  day-slate.  A  new  smelter  has  been  built  and  the  mine 
reopened  on  a  laige  scale.     Employ.s  l.CXK)  men. 

GRAY  EAGLE  &  HARD  TIMES  MINES.  COLORADO. 

Said  to  be  located  near  Silver  CliflF,  Custer  Co.,  Colo.,  but  letter  to  that 
address  returned  unclaimedi 
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O.  B.  GRAY  COPPER  CO.  IfEW  JERS:E 

Mine   office:    Pennington,   Mercer  Co.,    N.    J.     Organized    yia.y.    lOOl 
with  capitttlijsation  $2511,00(1.     Vein  claimed  to   be  30'  wide  und  one-bni 
miJe  long.     Proj>erly  thought  to  l>e  Idle. 
GRAYTOJT  COPPER  MINES  CO,  COLORAIXr- 

Organized    U>t)2,   Uj  develop   Grayton  group,   li  niilej*   north  of   Pear! - 
Larimer  Co.,  Colo.     Letter  to  that  address  returned  unclaimed. 
GREAT  BELCHER  GOLD  &  COPPER  CO.  ARIZOKJt 

Office:  89  Stalt'  >yt.,  Brxst<in,  Ma-^v^.  Letter  returned  unclaimiM  from 
former  office,  Heal  Estate  Truwl  Bldg.,  Philadelphia,  Pa.  Mine  ofllc<?: 
Providence,  "^avapiii  Co.,  .\rii!,  Chas.  B.  Crainp.  president;  D.  F.  Murphy, 
secretary.  Wns  flimied  by  Heiir>"  B,  Cliffortl,  ar)d  at  hint  accounts  share- 
holders were  lieing  invited  to  exchange  j§t<K  k  for  holdings  in  the  Great  Belcher- 
Bullwhacker- Merger  Co.,  vvliich,  judged  solely  hv  the  noble  euphony  of 
its  name,  must  be  ii  highly  meritorious  eiitorpriHe. 
GREAT  BELCHER-BULLWHACKER-MERGER  CO,  ARIZONA. 

Office:  rjI7-lO  WaU  St.,  New  York.  Mine  office:  26  Lawler  Bldg.. 
Prescott,  Yavapai  Co.»  Ariz.  Supposed  to  be  a  consolidation  or  an  attempt 
at  a  consolidation  iJi  1903-1903  of  the  Great  Belcher  Child  Mining  Co..  Bull- 
whacker  Mining  Co.,  Empress  Mining  Co.,  Sunlight  Mining  Co.,  and  Qiieen 
of  Arizona  Copper  Co.  An  inrprovement  upon  (his  litle  that  would  ba%e 
retained  the  identity  of  all  the  conslituent  conipanies,  and  which  would 
also  have  appealed  to  the  aesthetic  Ken.sibiljtie.s  of  the  fa^stidious,  wouJd 
lm\e  l>een  to  call  the  new  eor|Kiration  The  Queen  of  Arizona  Great 
Bt^cher  by  Sunlight  and  P'm  press  Bull  whacker  Mining  ^  Merging  Co. 
GREAT  CENTRAL  FREEHOLD  MINES,  LTD.  AUSTRALIA. 

Offices:  Kinfihiiry  Hf>use,  Blonifield  St.,  London,  E.  i\,  England,  and 
47,  Queen  St.,  Melljonriie,  Australia.  Mine  office:  Mt.  Hope,  Hlaxland  Co., 
N%  S.  W.,  Australia.  I).  E,  McBryde,  chainiian:  E.  Ilabhen,  jsefTetary, 
London:  J.  Brandon,  manager,  Melboun^e;  J.  Martin,  sujM*riiUendent.  Mt. 
Hope.  Capital,  nominal,  i;5<XJ,0t>fi;  issued,  £3mJJHM),  ^hare^  £1  par  Said 
to  have  paid  dividends  of  £202,t)f»0,  to  close  of  1899.  Lands.  9:i9  aeres.  at 
Sout!i  Mt.  Hope,  whowing  large  bodies  of  low -grade  on*.  Present  production, 
400  to  iiOO  tons  refined  copper  yearly.  Ores,  oxides  and  carbonates  to  a  depth 
of  about  250',  sulphides  below.  Oxidized  ores  have  a  decomposed  porph^T\* 
gangue;  sulphide  ore.<^  occur  in  breecialed  porphyrA'.  Has  steam  power  and 
ameitcr-  Water  supply  is  orca^ionally  inade<]Uatf.  Company  also  owns 
the  Mt,  Allan  mine,  11  mile«  distant.  F^niploys  aboxit  BX)  meit, 
GREAT  COBAR  COPPER  MINING  SYNDICATE.  AUSTRALIA. 

Offices:  Ef|uital'Ie  Bldg.,  Sydney,  An^tralia.  Mine  office:  Cobar,  Rob- 
insnu  Co.,  X.  S.  W.,  Australia.  Works  oifiriv:  Lithgow,  N.  S.  W.,  Australia. 
Dr.  Hichaixl  Rppfi,  mining  director;  W.  Longworth,  general  nmnageT;  G.  H. 
Blakemore,  mine  manager/  This  is  the  most  important  copper  producer 
of  New  Sotith  Wales,  having  been  first  opened  in  1869  and  closed  1892,  after 
making  25,nri  long  tons  of  fine  copper  from  rich  o.xidized  ores  averaging 
1L07^    in   tenor,    after    failure   to    reduce    sulphides   in    a    reverbcratcuy 
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furuace.  Was  reopened  1S92.  by  tributors,  on  a  l<>-year  lease,  and  at  close 
of  1902  had  produced  under  their  management  7^)0,(M>9  tons  of  ore  giving 
average  returns  of  Z.21%  copper.  A  long-«tanding  depute  l)etwt»eii  tlie 
tributors  and  the  fee-o^iiers  was  settled  in  UMK)  through  the  pun*hase  of 
the  property  by  the  tributors,  who  form  the  present  company. 

Lands,  1100  acres,  freehold,  including  the  townsite  of  Cobar,  ahjo  the 
Xj-magee  copper  mine  at  N>Tiiagee,  the  Great  Peak  gold  mine  at  Ck)bar, 
sundry  coal  mines  at  Lithgow  and  Rix  Creek  yielding  good  coking  coal,  and 
the  Lithgow  Copper  Smelting  A  llefining  Works,  at  Lithgow.  The  Great 
^'obar  mine  works  three  veins  of  nearly  vertical  dip,  known  as  the  E^t, 
Middle  and  W^est  lodes,  principal  openings  being  on  the  latter.  Country 
rock  is  slate,  and  the  ore,  which  is  auiferous  and  bismuthiferous,  occurs 
iu chutes,  W  to  70'  in  width  by  200^  to  300'  in  length  and  of  indefinite  depth. 
Ore  is  won  by  overhand  stoping,  with  10'  pillars  left  beside  the  shafts,  and 
timbering  is  by  bulkheads  filled  with  waste,  this  being  known  locally  as  the 
"pigBtye"  system.  The  ore  is  first  broken  in  immense  masses,  then  reduced 
to  smaller  size  by  block-holes  and  pop  shots.  The  property  is  said  to  have 
upwards  of  a  million  tons  of  ore  blocked  out  averaging  l)etter  than  3%  copper 
'^h  values  of  about  S2  per  ton  in  gold  and  silver.  The  West  lode  is  70' 
^e  at  points  on  the  90-fathom  level,  and  the  mine  works  about  20  stopes. 
The"Xew"  shaft  is  892'  deep.  Operations  are  occasionally  hampered  by 
*wcity  of  water,  the  country  being  arid. 

The  Peak  or  Great  Peak  gold  mine  has  a  stamp  mill,  and  as  the  ore  is 
™idou8  and  free  from  iron  and  sulphur,  it  would  seem  a  liighly  suitable  flux 
'Of  the  basic  ores  of  the  Cobar  and  Nyniagee  coppei'  mines. 

The  Nymagee  mine,  at  Nymagee,  Prior\'  Plains,  Mouramba  county, 
*"•  ^-  W.,  was  opened  in  1880  and  is  about  50  miles  from  the  Great  Cobar, 
"'*t  lacks  railway  facilities.  Country  rocks  are  slates  and  sandstone,  the 
"^in  ore  body  l)eing  15'  to  20'  in  width  and  carrying  10%  copper  in  a  chute 
*^ut  250'  long  and  of  indefinite  depth.  Has  3  shafts,  de<'pest  734',  and 
^^  outside  of  the  rich  chute  average  about  2%  copper  only,  hence  are 
'^'^^orkahle.  The  Xymagee  has  a  pyritic  smelter  with  good  water-jacket 
^'*^  furnaces  and  a  reverberator}'  furnace  for  blowing  up  matte  to  blister 
^Pper  averaging  99.75%  in  tenor. 

The  Lithgow  smelter  has  five  100-ton  water-jacket  blast  furnaces  and 
f'^  out  blister  copper  carrying  about  $40  per  ton  in  gold  and  silver,  whicli 
*^  defined  by  an  electrolytic  plant  installed  in  1902. 

This  property  is  a  very  valuable  one  and  probably  capable  of  much 
^^  production  than  has  yet  been  secured.     Its  management  has  been 
^^<*llent  and  both  the  mining  and  smelting  practice  of  the  Great  Cobar  rank 
^^r^'edly  high. 
^^T  CONDURROW  TIN  &  COPPER  MINING  CO.,  LTD.       ENGLAND. 

Offices:  Broad  Street  House,  London,  E.  (\,  Eng.  Mine  office:  Cain- 
•^fne,  Cornwall,  Eng.  Major  J.  Meade,  chairman;  H.  Batt,  secretary; 
&hola8  J.  West  &  Sons,  consulting  engineers.  Registered,  Feb.  18,  1902. 
^pital,  nominal,  £50,000,  shares  €1  par.     Lands,  100  acres  lea.seh()ld  and 
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tiiiaing  riRbt^  to  200  acres  adjoining,  Lea,^*ed  lands  held  on  royalty  of  <:3iie 
24th  when  dividends  are  being  paid:  one  4Slh  wheo  expenses  are  Htritiji 
paid,  :iTid  no  n^yalty  wlien  eoinpany  is  not  paying  its  way. 
GREAT  DIVIDE  GOLD  CO.  '  CALIFORPCIA. 

Letter  returned  unclaimed  from  former  mine  office,  ReddtJig,  Sli^a^st^ 
Co.,  California. 

GREAT  DIVIDE  MIHES  CO.  UTAH. 

Mine  ottiec:  MeCornirk  Bldg.,  Salt  Lake  City,  Utah,  Organized  l^Kl^, 
with  capitalization  12,000,000,  ^Itrirt*^  $5  par.  Henry'  A.  McComick,  presi- 
dent; Jo««ph  H.  Hurd,  «eeretar>'.  l^ands,  325  acres,  near  the  Utah  Consoli- 
dated, in  Bingliam  Canyon,  Kalt  Lake  Co.,  Utah.  Is  driving  a  tunnel,  ab<>«-^» 
600'  in  length  at  dt)se  of  1903. 
GREAT  FREEHOLD  MINE.  AUSTRALL^ 

Absorbed  by  Queensland  Chopper  Co.,   Ltd. 
GREAT  LAKES  COPPER  CO.  OHTARI^^' 

Office:  care  of  Exploration  Co.,  15  Broad  St.,  New  York,  N.  Y.    O^^ 
ganized  1900,  under  laws  of  West  Virginia,  with  capitalizatioti  $3,000,00^^ 
sliares    $5   par.     John    MfKinle\'    president;    Horace    WiUiston,    secretani 

Robert  Sloane  Bickford,  treasurer.  I^nds,  upwards  of  4,000  acres,  rn 
Sudbury,  .\lgoma,  Ontario,  carryitig  nickeliferou.s  chalcopyrite  .^usj^opiat 
uith  irtin  pyrites.  Ha««everjd  shafts,  deepest  150^,  {dso  an  open-r*ut.  with 
considerable  amount  of  ore  in  siglit.     The  Graf  smelling  prcK?e*««  was  irii 

Imt   pro\'ed  a  failure.     Properly  mortgaged;  affairs  of  corporation  are  i^ 
cliflotic  f^hape  and  no  infomiation  is  funiislied  shareholders. 

GREAT  LAKES  MINIHG  A  BilLLmG  CO.  WYOMIHO-^ 

Supposes!  to  have  clahns  in  the  vicinity  of  Encanipmeut,  C-ariaon  Co.^ 

Wyo,,  bnt  letter  to  that  address  returned  tmclainied. 

GREAT  LAKES  MOHHG  &  SMELTIPG  CO.  WYOMIlfG-^ 

tiflite:  Manitowoc,  Wis.     Mine  office:  Encampment^  Carbon  C<\.^  Wyo- 

Lnaac  Craite,  prcj^ident ;  R.  W.  Hurke,  vice-president;  J.  V.  Miller,  secretary 3 

C.  H.  Seeger,  treasiurer;  F.  C.  Miller,  manager, 

GREAT  LAXEY,  LTD.  ISLE  OF  MAH. 

t>l]icei»:    1-2.   Crtsorge  St.,    London,    E.   C,   Eng.     Mine   office:    Laxey-J 

linle  of  Man,  Great  Britain.     Registered,  .M»rrh  3,  in03,  by.  Greenip,  Snel' 

k  Co.,  with  capit.'dization  £30,0(K»,  shares  lOs.  par,  with  45,000  preferrec^ 

and  15.000  deferred  shares,  to  take  over  the  business  and  property  of  ih^ 

(Jrcnt  Laxey  Mining  Co.,  Ltd.,  in  lir|indation.     Mine  prodtices  le^,  silver* 

f*<>^>j^M*r  and  xinc.     Property  is  note*J  for  pos.<^.>ss^on  of  lar^sest  water  wheel  if 

ihr  world      rn\^iitering  in  progress,  with  a  newjjowerand  pumping  planf, 

at  cloHC  of  19iK?. 

GREAT  MAMMOTH  COPPER  MUflKG  CO.  WASHIKGTOir. 

Had  an  office  at  4i>  Milk  8t.,  Ik)ston,  Mafi$,,  and  10  claims  adjoiiiiof 

the  Index-Indepeialent  mines,  at  Index,  Snohomish  <*o-»  Wash.     Promoters 

sold  their  own  i^tock  and  pocketed  proceeds.     Company  lost  it«  landsv  and 

slcK-k  presumably  Wfirthle?w, 

GREAT  MOUrrf  LYELL  COPPER  CO.,  LTD.  TASMAJHA. 

Re«»rgiini/ed,  IWll,  as  liallarai  ^  Lyetl  Mines.  Lid. 


GREAT  NORTHERN-JGREAT  WESTERN.  U)5 

OKEAT  IfORTHERH  MUfflNG  CO.  WilSHINGTON. 

Letter  returned  uuclaimed  from  former  mine  office,  Baring,  King  Co., 
H'ashington. 

OKEAT  REPUBUC  COPPER  &  GOLD  MIIfING  CO.  ARIZONA. 

Office:  31  Bank  of  Arizona  Bldg.,  Prescott,  Ariz.     Mine  office:  Turkey, 

Vavapai  Co.,  Ariz.     Employs  10  men.     John  M.  Sullivan,  president  and 

Itfueral  manager;  F.  E.  Jordan,  secretary  and  treasurer;  Geo.  W.  Oakuiaii. 

2^>;siHtant  secretary.     Organized  May  1,   19()1,  under  laws  of  Arizona,  witli 

(capitalization  $3,000,000,  sliares  $1  par.     Lands,  33  claims,  in  three  group-. 

area  upwards  of  600  acres,  in  the  Black  Canyon  district,  on  lower  Turkey 

Creek.    Has  shafts  of  50',  TO'  and  192^,  and  a  315'  tunnel,  sliowing  3  veins, 

stated  by  company  to  average  50'  in  width,  carrying  an  a\erage  of  7%  copper 

^nd  1.5%  silver  per  ton,  in  oxide,  carbonate  and  sulphide  ores.     Has  a 

iS-h.  p.  gasoline  hoist  and  is  only  2}^  miles  from  Prescott  <&  Eastern  railroad. 

^Caaagement  plans  sinking  and  crosscutting  to  determine  the  size  of  its 

ore  bodies.    Character  of  management  is  good  and  property  considered 

I>r>OQii8ing. 

OliSAT  STAIIDARD  COPPER  MHfflNG  CO.  WYOMING. 

Office:  care  of  Colonial  Security  Co.,  161  Summer  St.,  Boston,  Mass. 
^tine  office:  Granite  Canyon,  Laramie  Co.,  Wyo.  Orsaiiized  Sept.  30, 
*002,  under  laws  of  Arizona,  with  capitalization  $1,(MK),0(K),  shares  50c. 
P^r.  Dr.  Walter  H.  Parker,  president;  John  Laughrey,  vice-president  and 
K^neral  manager;  Chas.  B.  Lamont,  secretary;  M.  K.  Roberts,  superinten- 
dent. Lands,  17  claims,  also  sundry  miscellaneous  lands,  j^ivinp  a  total 
^-'''ea  of  640  acres,  in  the  Silver  Crown  district,  showing  (i  veins  of  about 
^'^  average  width,  opened  by  18  shallow  shafts  and  pits  and  Ki^"i"g  average 
'^turns  of  about  7%  copper  from  oxides,  carbonates,  chlorides  and  sul- 
phides, with  occasional  native  copper. 

^HEAT  VERDE  CONSOLIDATED  MIIfE.  CALIFORNIA. 

Office  and  mine:  Sissou,  Shasta  Co.,  Cal.  Is  a  co-partnership,  capit^il 
^2O,000,  with  4  owners.  John  Reed  Lyle,  secretar>'  and  treasurer.  Lands, 
^2  unpatented  claims,  on  the  Iron  Mountain  copper  belt  of  Shasta  county, 
'^joining  the  Balaklala  mine,  showing  a  fissure  vein  or  lense  with  an  esti- 
^*^ted  average  width  of  80'  and  length  of  5,0(X)',  carrying  chalcopyrite 
Si>iiig  assays  of  6%  copper,  $7  gold  and  6  oz.  silver  per  ton.  Has  5  tunnels, 
longest  150',  and  sells  ore  to  the  Keswick  smelter  of  the  Mountain  Copper 

Manpany- 

^RBAT  WESTERN  COPPER  CO.  ARIZONA. 

Office:  Clinton,  Iowa.  Mine  office:  Tombstone,  Cochise  Co.,  Ariz. 
Capitaliiation,  $1,000,000.  W.  J.  Young,  Jr.,  president;  Paul  B.  Warnekros, 
nianager;  F.  W.  Knapp,  superintendent.  Lands,  23  adjoining  claims,  show- 
i^  argentiferous  copper  ores,  in  the  Dragoon  Mountains.  Has  steam  and 
&i8(4ine  power  and  is  understood  to  have  a  leaching  plant. 
GREAT  WESTERN  COPPER  CO.  NEVADA. 

Office:  113  Devonshire  St.,  Boston,  Mass.    Letter  returned  unclaimed 
/lom  former  mine  office,  Reno,  Washoe  Co.,  Nev.    Organized  1901,  with 
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I'apitalixation  81,CHH),(KK),  shares  10c,  piir,  Geo,  IK  Burtoh,  pnsideni; 
Frank  B.  Cox,  BcrrcUir).  Laiid^,  62  acres,  in  tlie  Pea  Vitit?  district.  Ha^ 
gtettin  power,  \\\\\\  2  shiifts,  deepest  200',  al^to  an  800'  tutincl.  Vein  claini^ 
lo  range  2'  to  17'  in  width  nnd  lo  give  assays  of  12%  copper,  with  gold  rnUm^ 
GREAT  WESTERN  GOLD  COMPAmT.  CALIFORNIA. 

Office:  ♦'jCKi  Continental  National  Hank  BIdg.,  St.  Louis,  Mo.  AIi/w 
office:  RrxMinj;,  ShiLsta  Co.,  Cal.  Cajntalizatiun  $1()JK)0,(m;m),  &har«  fl 
par.  Ahont  $7,(MM»,(K10  of  Nim'k  ha,s  heen  issued  at  l(k\  per  share,  fto- 
maters  art-  supjxisoii  (o  have  wtained  a  conuniKNinti  of  *V)%  on  Mnck  wki* 
T,  S.  Hetidenxou,  prosiden! ;  O.  E.  Adnrnn,  vice-pmsident ;  W.  (J.  8coti,i 
general  manager;  1\  H.  Xrjcl,  seerc»tary  and  treanunT;  AL  K.  Dttinmr, 
suiting  engineer.  Company  states  tliat  total  indebtedness  at  cl*««^e  of  IflOJ 
was  only  $5,1X11),  payable  July,  K»04,  with  all  landi*  and  Hiacliiuer\*  piii 
for.  Laatb  inelude  the  Afterthought  mine,  the  Lil»erly  gn>up,  10  gro«ipi 
of  miiwellaneoiLH  claims  and  a  lease  on  the  Gareia  nuiie.s,  in  Arizona.  Thi 
Afterthought  mine,  area  159  acrt^,  in  the  Furnaconlle  district,  20  rnil* 
eaat  of  lieddiiig,  is  much  the  most  important  of  the  company's  |ioldiiij?'» 
Developments  l>y  former  owners  int-lude  a  3(Kf  »htdt  and  7  tumiel!^,  wi**> 
aggregi^e  length  of  about  2.1  HK)',  ?ihnnin^  u  large  body  of  aulphidt'  off.i 
mainly  of  mctlium  grade,  with  frequent  ot^curreures  of  high<grade  ore.  Coffl-j 
pany  claims  oiv?*  will  average  about  $30  p+T  ton  in  copjier,  gold  and  «lver] 
^"alues,  and  plans  to  de%elop  the  mine  by  a  double-track  working  tuarwi 
The  deed  of  the  Afterthought  mine  was  fik^fl  in  E>e^ember,  1903.  Titit 
of  the  Liberty  group,  near  Redding,  is  appuretilly  in  dispute.  'Tim  property 
carries  auriferfnis  copper  ore^  of  undetermined  salues. 

A  17o-ton  .Mlis-Chalmers  furnace  was  on  the  ground  in  the  i^iUranK'f '^' 
1903,  aad  In  October,  1903,  a  contract  was  let  to  burn  100,000  brick,  f'^^ 
the  proposed  smelter. 

This  property  was  promot4?d  by  T.  8.  Henderson  A  C'O.,  of  8t,  Lot*^' 
who  issue  hnitation  typewritten  letters  a  yard  or  two  in  length,  priat^ 
on  both  sides.     The  purchase  of  the  Afterthought  was  an  afterthought  ^^ 
the  part  of  the  company,  hut  this  property  constitutes  practically  the  eti^*^ 
value  of  the  company's  holdings.     The  AftrrtlHiugh!  was  bought  f or  $  I  SO.f*^ ' 
with  a  rake-off  of  $60,000  to  one  J,  J.  Chambers  and  a*<scjciate«?,  con»idr«rJi'"^ 
litigation  re*{ulting  therefrom,  as  Chambers  was  the  manager  of  the  comp**^^ 
when    the    Afterthought    wa.s    purchased.     Tlie   company    \m<    made  v***^ 
«xtra\'agant    promises    and     ha^     JRsued    exaggerated     statements*      T^ 
Afterthought  ia   regarded   as   a  very  promising  mine,  by  the  b»*^t   imlcf^ 
acquainted  wnth  the  property,  but  the  methods  of  the  compau^ 
to  censure. 
GREAT  WESTERN  GOLD  &  COPPER  CO,  OTAf^' 

Mine  office:  Park  City,  Summit  Co.,  Utah.  Xkkvid  E%*an5,  gentr*^ 
manager.  Lnnds  adjoin  the  Daly  Judge,  showing  vein-matter  of  abou^ 
lOO*  width,  giving  assays  of  3%  to  5%  copper.  Company  plans  dnvin^ 
a  2,000  timnel  to  cut  thin  ore  body  at  a  diipth  of  about  1,500'. 
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COPPER  BUNING  CO. 

Office;  c^re  of  W,  J,  WUliiigham,  Equitable  BIdg.,  New  Yurk.  Chsu*, 
Efkert,  president;  Organized  under  laws  of  South  Dakota,  with  mpitAi- 
*«albti  1500,(300,  shares  $1  par.  Has  a  bond  urid  lease  on  a  gold  claim 
*tt  Cripple  Creek,  Colo.,  also  one  ekbn,  area  20  at'res,  near  Bult«,  Silver 
flow  Co.,  Mont,  Latter  considered  prombing,  but  eompany  lacks  funds 
for  its  proper  developna«^nt. 

CHARLES  A.  GREEK.  MEXICO. 

Office:  Houghton,  Mich.  Mine  office:  Montezuma,  Chihuahua.  Mex. 
L^ods,  17  pertenenciiis,  with  a  small  amount  of  development  work,  shouing 
*^  prtjmUiti^  copjier  ore  l>ody, 

GREEN  HOPE  MIMNG  A  MILLIHG  C0»  WYOMING- 

Office:  Umaha,  \eb.  Mine  office:  Guenispy,  Wyo.  Lauds  are  in  the 
Bsrt^iUe  district  of  Wyoming.  Company  said  to  plan  erectiiiii  of  m  "JOO-ton 
*^«e!ter,  at  Guernsey. 

OJtEEN  MONSTER  MINE.  NEVADA. 

Mine  office:  .Sandy,  Lincohi  Co.,  Xev.     Ovvne<l  \>y  Mrs.  Pliocbt^  Hfju-ns, 

*>oo  Frauciiico,  Cal.     Frank  O.  Wilkinson,  superintendent.     Has  a  32a'  sliaft. 

'-*t>e»  cjirrv'  copper,  silver  and  lead>     Mine  said  lo  have  S20<>,tM)0  worth  of 

^'^  «UT>^ing  $39  per  ton  in  copper  and  silver  in  sight.     Employs  10  fo  lo 

^^^11.    Erection  of  reduction  works  plariuecL 

G^l^EEN  MOUNTAIN  MTWE.  CALIFORNIA. 

Office  and  mine:  Lewis,  Mariposa  Co.,  Cai.  O.  R.  Svfiney,  o^vncr  and 
^°^**oager.  Mine  produced  a  considerable  amount  of  high-grade  oxide  and 
^^^•*>oiiatc  ores  before  closing  in  LS63,  and  had  quile  extensive  development, 
^^^'Mng  an  ore  body  of  large  .^iiste.  .Mine  supposed  to  ha\'e  Ik^ii  reopened 
_^^*^ntK%  on  a  small  scale, 

^EN  MOUNTAIN  MINE.  COLORADO. 

Said  to  l>e  near  Parkdale,  Fremont  Co.,  Colo,,  but  letter  to  that  address 

-*^Urned  unclaimetl.     W.  E.  Jolmson,  owner. 

^^*^EN  MOUNTAIN  COPPER  CO.  NEW  MEXICO. 

^^^       Office:    1013-13.5   Adams   St.,   Chicago,    Ills.     Mine   office:    Hinconada, 

'^J^O  .\rriha  Co.,  N.  M.     Employs  12  men.     .Xdrian  Vandercloot,  president; 

,^    E.  Roberts^  Jr,  sec^retary;  T.   F.   Wofwiy,    nvine  UKiiiager.     Organized 

^a^h  18,  1903,  under  laws  of  New  Mexico,  with  capitalization  $iMK}U,00O, 

*Ji«ire8  II  par;  unissued,  $218,lfJ<L     Lands,  8  clainas,  area  180  acres,  in  the 

^^pper  Mountain  district.     Veins  are  two  contact^i  between  slate  and  quartz- 

**^.  aid  to  average  30'  wide   and   to  be  traceable  4,000',  giving  a.s8ays  of 

^ /^  to  37%  copper,  80c,  gold  and  from  a  tra^-e  to  800  oss,  sih  er  per  ton, 

itTJtti  carbonate  and  oxide  ores.     Ha^  13  shaft^s,  deepest  250',  also  210'  tuimel 

**^d  an  open  cut  mtli  75S'  of  undergt^>und  developmeni,  estimated  to  show 

^  J-'XiO  tons   of  ore.     Nearest   rail  mad,    8    mi  lew.     Company   contemplates 

^^Um  of  100-ton  leaching  plant. 

*^^Elf  MOUNTAIN  COPPER  mNIHG  CO.  WYOMINa 

Property  ?old  to  Saginavs'  Valley  Capper  Co. 
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GREEN  MOUNTAIN  MINING  8l  MILLING  CO.  COLORAIKXl 

Office:  51*J  l-^rick  Bldg.,   Pittsburg,   Pa,     Mine  office;  Silver  City,  Sao^ 
Juan  Co.,  C^jIo.     Jfks.   Lee,   president;  8.  X  Crawford,  secretary;  Jas.   A. 
Snedaker,  general  manager.     Organized  under  laws  of  Colorado,  wLth  capital- 
ization $3,000^000.     Lands,  19  claims,  area  about  200  m^res,  7  miles  from 
Silverton,  with  tunnels  of  60CK  and  800',  and  about  -l/OCKK  of  underground^ 
development.    Ore  said  to  average  about  $12  per  ton*    Haa  steam  powar^| 
and  r2-drill  Rand  air  compressor.  ^ 

GREENBACK  MINE.  CALIFORNIA. 

An  old  proiKTty,  said  to  be  of  value,  about  35  miles  from  Baker^eld, 
Kern  Co.,  California. 
GREENE  CONSOLIDATED  COPPER  CO.  MEXICO. 

Office:  21   J^T<m^\  Si.^  i\>\v  Y*^rk.     Mine  office:  La  Cananea.  ^^onora, 
Me.vico.     Organiztnl  LS99,  under  bwis  of  West  Virginia^  with  CApitalizatioii' 
17,200,000,   shares  $10  par.     W.  C.  Greene,   president;  Mark   L.   Sperry^ 
vice-president;  Anson  W.  Burchard,  sei'otid  vice-president  and  comptroUer; 
Geo,  S,  Robbing,  secretary;  Philip  lierohheimer,  treasurer;  W,  C.  Greene^ 
M,  L.  Sperry,  Edw.  B,  Tuatin,  i\tyran  M.  Parker.  Philip  Berolzheimer  and 
Aanoii  W.  Burchard^  executive  committee;  Charles  Adsit^  Thos.  H.  Anderson^ 
Barnaul  M.  Baruch,  Emil  BeroUheinjer,  Hetiry  F.  Blont,  Anson  W.  Bu] 
chard,  H.  E.  Huntington,  Jolm  W.  Gates,  W.  C.  Greene,  Edwin  HawIeVi 
Henr>'  Ollesheiiner.   Myron   .M,    Parker,   Frank  H.   Ray,   Edward  C.   Rice^' 
J.  B.  Sbowaltcr,  Alfred  Romer,  L.  C.  Weir,  H.  S.  Blat-k,  Mark  L.  Sperry, 
Edw.  B.  Tusiin  and  Jacob  Weidfnan,  directors;  John  T.  Morrow,  general 
manager;  Arthur  8.    Wright,   conpuHing   engineer;  John   McHenry,    mine 
superintendent;  Da\id  Cole,  concentrator  superintendent;  K.  J.  WUIiami^ 
Hiiielter  superintendent.     The  mining  lands  of  the  company  include  4,21 
pertenencias  of  one  hectarea  each,   equivalent  to   10,'108  aeres^   the  tracC 
having  a  boundary  line  of  32>2  miles.     The  tract  includes  about  40  old 
mines  and  prospects  and  is  locatod  iti  the  Cananea  mountains,  in  the  fred^ 
jione  of  northern  Soimm,  al>out  2<l  miles  f^iuth  of  tlie  Arizona  border. 
Canane^i  range  in  about  25  miles  in  length  and  6  to  10  miles  in  width,  wit) 
a  northwest  and  southeast  axis,  divided  into  two  plainly  marked  and  nearl, 
eqtial  seetions  by  Puertecetos  Pjlss,  the  Greene  mines  being  in  the  MUthi 
half  of  the  range  and  on  a  mineral  belt  apparently  having  a  strike  ne&rljT" 
parallel  with  that  of  the  nmge.     Careful  in\'estigation  of  the  geolog>'  of 
the  Cananeas  shows  marked  evidence  of  strong  volcanic  action  in  the  past* 
In  addition  to  its  mining  lands,  tlie  company  also  holds  48G,0t3O  acres  of 
timber  and  grasEing  lands,  the  latter  under  8»year  lease  to  the  Catmnea  Cattle 
Co.     The  mines  are   in  the  municipality  of  Ronquillo  and  the   principal; 
administrative  buildings  are  in  that  municipality,  near  the  smelter.     Tht. 
company  has  also  platted  the  townsite  of  La  Cananea,  on  the  mesa  t^  t!»i 
eastward  of  Ronquillo,  and  therein  are  locAt-ed  the  best  dwellings,  hotdi 
and   public   buildings.     The  company  holds   franchises   for  electric   light, 
water,  ice,  traction  and  telephone  ser\ice8,  and  is  preparing  to  build  a  street 
railway  from  Chivatera  to  La  Mesa^  a  distance  of  about  three  miles.     Then 
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has  been  considerable  litigation  over  titles,  but  the  lands  were  redenounced 
in  1902  and  the  Cananea  Consolidated  Copper  Co.,  S.  A.,  now  holds  title 
direct  from  the  Mexican  government.  The  property  of  the  Greene  Con- 
solidated Copper  Co.,  consists  of  practically  the  entire  stork  issue  of  the 
Cananea  Consolidated  Copper  Co.,  S.  A.,  which  is  registered  and  protocolized 
in  .Mexico. 

The  ores  of  the  Greene  are  of  great  variety  and  extent,  including  oxides, 
carbonates  and  sulphides,  ^nth  frequent  native  copper,  orcurring  for  a 
dwtance  of  7J^  miles  along  the  company's  main  tract.  The  ores  contain 
no  refractory  elements  in  important  quantities,  but  are  largely  silicious, 
requiring  concentration  and  the  use  of  considerable  quantities  of  barren 
limestone  and  iron  ore  for  fluxing.  The  ores  occur  in  altered  sedimentary 
rocb  in  shear  zones,  and  are  perhaps  the  largest  contact  deposits  ever  un- 
covered as  yet.  There  are  large  gossan  outcrops,  but  appearances  arc 
deceptive,  and  much  of  wliat  appears  to  be  gossan  at  a  short  distance  is 
reaDy  weathered  conglomerate  showing  red  and  green  stains  closely  simulating 
the  iron  colors.  The  ore  bodies  show  no  weakening  at  depth,  all  reports 
to  the  contrary  notwithstanding.  The  statements  frequently  appearing 
in  print  that  the  rich  oxide  and  carbonate  ores  are  exhausted  are  ridiculous. 
From  personal  inspection  I  can  assure  shareholders  that  there  are  rich  oxide 
and  carbonate  ores  developed  for  years  to  come. 

The  mineral  holdings  of  the  Greene  are  divided  into  5  zones,  these  being 
the  Cobre  Grande,  Veta  Grande,  Esperanza,  Capote  and  Puertecitos,  each 
^  these  zones  including  a  number  of  different  mines.  The  Cobre  Grande 
is  practically  idle,  the  principal  production  coming  from  the  Capote,  Veta 
Gnnde,  Puertecitos  and  Esperanza  zones,  in  about  the  order  named.  The 
•nines  are  a  network  of  shafts  and  tunnels,  with  eight  main  working  shafts 
^  as  many  main  timnels. 

The  Cobre  Grande,  which  was  the  original  mine  of  the  property,  and 
**8  worked  in  a  crude  way  for  many  years  by  the  Pesqueria  family,  is  now 
^he  least  important  of  the  series.  No.  4  shaft  is  being  sunk  with  a  small 
fote.  This  zone  shows  concentrating  ore  only,  and  while  the  mine  lias 
inore  than  a  mile  of  underground  openings,  the  production  is  slight,  as  its 
^  while  by  no  means  to  be  despised,  are  inferior  in  grade  to  those  found 
in  profusion  and  more  readily  accessible  elsewhere. 

The  Veta  Grande  has  an  enormous  ore  body  with  a  pitch  of  36°  and  a 

strike  of  42**.     At  the  time  of  my  visit,  in  June,  1903,  this  ore  body  had  a 

proven  depth  of  824'  with  an  average  length  of  726'  and  an  average  width 

of  216',  giving  at  a  minimum  estimate  of  6,000.000  tons  of  ore,  apparently 

averaging  better  than  10%  copper.     Since  that  time  another  level,  opened 

100'  deeper  than  the  former  workings,  proves  fully  up  to  the  average  grade. 

The  Veta  Grande  ore  is  mainly  soft  chalcocite  with  a  gangue  of  talc  and 

fxxrasional  massive  quartz,  carrying  laxge  quantities  of  native  copper  and  a 

$niall  amoimt  of  iron  p3rrite8,  with  a  little  massive  chalcocite.     Extraction  is 

principally  through  a  986'  double-track  tunnel,  but  the  new  Veta  Grande 

tunnel  No.  9,  started  in  1903,  is  planned  to  serve  both  the  Veta  Grande 
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and  Chersight  mines,  aiid  will  accamiiiociate  ItHou  electric  tmj 
ditioti  to  the  main  ore  body  prcvioiLsly  referred  to,  there  Lj  a  IS 
on  the  hanguig:  wall,  ranging  3%  to  0%  in  tenor,  the  silicioiis  porta 
are  uned  for  converter  linings.  This  mine  is  all  timbered  with 
ajid  worked-* Hit  stope*  are  filled  in  with  wasti'.  The  ore  is  mi 
>*ct'fions,  lea^i hg  IIMK  sYw^a  uimnniKl,  and  a,*^  the  worked-out  stop 
in,  it  Avill  l>c  possi!>k»  to  mine  ont  the  untouched  portions  when  t 
iioiiK  are  oxhaasttnl,  ntilt^SM  the  surface  should  1x*  stripped  prevji 
V'lin  Grande  ore  liodics  jire  overlaid  by  a  fiea^y  felsite  cappin| 
lo  contiiiM  k;1()JKM^  culiic  yards,  and  the  noanagement  is  eorisi* 
visiabiliiy  of  sirijjping  off  thiK  i^urface  rtx-k.  PrctwMit  mining 
per  ton  in  rhe  \'e1a.  Grand<?  and  it  is  esthnated  ihat  nearly  $2  per 
Sr2>lXK},000  on  the  ore  already  developed,  coyld  be  savetl  by 
working  ihe  entire  ore  body  open-e/isU  No.  5  shaft  on  the  V 
]ia«  3  compartment?*,  working  two  of  the.se  in  Imlatice  with  a  115- 
hoist  good  for  IfiMHi'  deptli.  Thia  shaft  ha.s  a  7-drill  air  compnea 
timlwr-f ranting  simps,  etr. 

The  Overnight  mine  has  large  bc»die«  of  ore  ranging  up  ta] 
and  will  be  served  by  Vet  a  Grande  tutmel  No.  9,  which  will  intei 
sight  ore  l>ody  at  a  depth  of  1,0 Hi'  below  the  cresit  of  the  ti 

The  Capote  zone,  inelnding  a  number  of  mines,  \r  ihe  prind 
of  the  Greene  Consolidated  and  h:is  about  a  mile  of  vertit^al 
some  6  miles  of  horizontnl  openings,  requiring  upwards  of  10,00( 
daily  for  underground  u.se.  The  fcfUr  prinripal  slmfts  are  km 
2,  4,  ^  and  S,  the  deeijewt  being  about  iKMJ',  hut  hke  the  othi 
Capotes  pnxluce  principally  rhrouKh  tunnels.  The  ore  is  mth^ 
nature,  con;*isting  essentially  of  iron  pyrites  with  a  coating  of  i 
the  fomi  i>f  extremely  thin  films,  the  cnpper-crjated  iron  pyritea 
thin  crystalline  grains  fccnttered  quite  unifomily  through  imm«| 
talc.  The  Cajxite  ore  b  bigldy  siJicious  and  rerjuires  careful  eonl 
[Secure  the  best  smelling  results.  The  main  w  orking  le\'el  of  thci 
has  a  doul)!e-tmek  tunuel  ermneeting  shafts  Nos*  2,  4,  5  and  7  tt 
distance  of  2,900'.  The  Capote  ore  lM>d>'  has  a  minimum  widtl 
a  maximum  width  of  225'  and  iw  e?<timated  by  the  company  to  1 
n,OOO,0K)  tons  nf  ore,  although  this  estimate  might  l>e  inerol 
damjige  to  the  truth.  No.  2  shaft  lias  a  lltt-h.  p.  hoi'st  and  No," 
erfuJ  double  hoist  gorxl  for  a  depth  of  3JHK1'  also  a  THilrill  ail 
and  a  50kw.  dire<'t -connected  generator  furnishing  light  and  p 
Capote  workings-  The  Eliwa  mijje,  l,50rK  south  of  N'o,  2  Capoif 
duce*  a  silicious  ehahnipyrite  rich  in  gold  and  silver.  On  the  \ 
of  the  Elisa  the  vein  is  almut  2t)'  wide  for  a  distance  of  some  Jifl 
ages  4%  to  6%  copper,  while  on  the  third  le^el  the  vein  has  abi 
width  and  carries  8%  to  10*;;  copper.  The  main  shaft  at  the  £ 
depth.  I 

The  Espeninxa  jwjne,  as  yet  hut  slightly  developed,  19  km 
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(ood  ore  bodies,  and  will  probably  Im?  worked  from  the  Qipote  ahafti^  ai  a 

tIejKh  of  5rKK  to  mir. 

T\w  Puertetutos  aoiie,  Ihe  wesitemiiiosi  of  tJie  (ffiiup,  in  about  4  nale^s 

norths i!ftt  nf  tlie  Elisti  ahuft  of  the  Capote,  aiicl  b  niucfi  the  Largest  ore  dv- 

pQwtytn  developed  by  I  he  Gnwne.     The  ore  Inidy  Lh  <if  iiiiinetise  size,  trnviag 

ui  outcrop  about  $00'  wide.     The  upper  workiug»  $ihaw  romiiderabte  iiiaJa- 

fliitc,  axuritc,  and  «icrajsioiial  cuprite  and  native  oopp4>r;  liut  the  priueipHl 

^neiat  a  httle  deplh  are  in  rhak'opyrite,  vvitli  ofoasioiuil  honute^  in  a  hme- 

Aiiimina-gantel  gaiigue.     Theworkings  of  the  TuertecitOwS  zone  arekriowuah 

^hf  Vf iittira,  on  the  nasi,  Jnureii  l,20(y  next   wcM  and  Elenita,  IMKy  west  of 

UtrJunrei.     ITie  deepestt  shaft  is  the  Ventura,  about  TOtV  in  depth  and  the 

BfTiitA  Iiaj»  exptHCHi  very'  rich  ore**  in  grading  for  fiurfaee  struct uren.     Thenr 

ihiu  have  developed  ore  suflicienl  to  render  eath  in  its*4f  a  very  large  mine. 

Tl»  total  underground  openings  of  the  Greene  C'on.^uli<latMl  at  the  done  ol 

iJN^were  probably  about  18  miles  in  length,  and  are  being  inerea^ed  rapidly. 

The  main  power  plant,  near  tht*  smelter,  ha-s    a  e*5x245'  engine-houae 

It  46x216'  boilerhouse,  both  of  steel  whh  in>n  j^ides  and  niof,  the  boiler- 

ttiMiring  coal-bunkers  \nth  a  stonige  rapacity  of  '^,MKl  toUE,     The  power 

llllH  3  engines  with  direet-cormei'ted  l(M>-k\v.  dynamos,  and  one  20<)-kw. 

*fiftft-connerted  d^mamo,  Ki^'iIlg  a  total  of  about  7<>fl  h,  p.     This  plant  fur- 

f^isW  a  2ol>volt  curn?nt  to  operate  the  various  ,qIiop8.  bririuetring  plant, 

'^\wA  mill,  electric  cranes,  etc.,  and  ah*ci  funilslip„s  light  for  all  nnne  buildingi* 

■ikd  for  tlie  t•o^\^Ls  of  I^  Caiianea  and  Ronciuillo.     The  macliine  shop,  alw*  of 

^^\  fraroe^  \a  excellently  cijuipped  with  the  most  modern  machinery  and 

*Wp{>li*mented  by  a  foundry  having  a  2- ton  ca.^ting  cupola.     The  carpenter 

*^iop  mui  plaining  mill  have    a  complete  sash-and-door  e<jiiipment  and  all 

woodworking  machines  and  limls.     The  \vart^hf>VLsei<i  are  large  and 

heax*y  stocks*.     Pneumatic    toob  ari*    used  extenHively,  power  iH'jng 

ished  by  Rand  compre-ssors, 

Tlie  concentrator,  on  a  hillside  l»etween  the  mines  and  smeil^r,  is  built 
1*5  two  independent  aectioa^  of  30fJ-ton.s  daily  capacity  each.  All  niateriid 
••hiftdled  by  gravity,  aft*r  l>eing  dumpt^d  into  bins  from  narrow-gauge  cars, 
*^»p btjilditig  haf4  3,400  aq,  ft.  of  floor  Hurfaee,  and  for  eaeli  Nection  the  etjuip- 
Wl  iailudejj  one  set  of  30x1  r  Davis  rolls;  2  sets  of  27x14*  Allis4.^1mtmerR 
b:two  18'  bucket  elevators:  It)  tromniek;  four  *%"  single  Hartx  jigs;  two 
^double  Hartz  jig»;  22  concentrating  tables;  4  sslime  table-s;  IS  Frue  vanners 
^^Z  Bryan  mills  for  regrinding.  The  material  Is  treated  hy  wet  crushing 
*^*»d  Water  coneentnition,  and  much  of  the  sihcious  concentrates  must  be 
'*Hquetted  l>efore  Hmelling-  The  concent mtor  p<Aver-hnui*e  ha-s  four  I0t>h.  p. 
14|lKf«  and  a  tamden  compound  25t)-h.  p.  comlciLning  engine,  with  a  300-ton 
1^  hin  and  200,fN>t>-gall(in  water  storage  tanks,  the  cotieentrator  using 
'**>out  20C)  gallora*  of  \\  atcr  per  ton  of  ore. 

The  rir>t  concentrator  has  not  proven  a  success,  and  inasmuch  aa  it  i» 
^inadequate  for  the  present  nt^eds  of  the  prnpertVt  a  new  and  larger  con- 
^Itrator  is  l>eing  built  ju^t  fibo\'e.  The  new  concentrator  i^  three  times  the 
**i  of  the  old,  aiid  will  give  a  total  concentrating  capacity  of  2,400  tons 
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hn»pital  lit  Chivut«ni.  The  rnercHittik*  pJaitt  iitrludei»  a  hrii-k  8lure,  can 
an  iimnense  slock,  wiih  wHrelKiu.s«!.s  lm\*mg  direct  railrtuid  romieetion,  a 
branch  ^ore  at  Chivatem.  The  couipauy  also  owns  and  openites  the  B 
de  Cn n;tiiett,  organized  Juriuary,  1W)2,  with  :i  rapitul  of  $2r»0,00lJ,  Mex 
which  d*w«  a  large  and  hijchly  profitable  busiiifK-*,  Ipmcio  Marrnaiius  I 
ca^ihier.  There  is  also  a  Itrirkyard  with  a  daily  capacity  of  35^000  h 
and  the  cnmpaiiy  muintaitij*  a  toJepfione  s*yr*tcni  having  aW»ut  200  mUc 
wire  and  al»oiit  I  (Ml  phone?*,  also  nii  tnde|ieudcnr  li'lnphone  system  ubkh 
dispatching  ou  the  narrow-gauge  rniiway.  There  are  two  sawniilla  w*i 
combined  capacity  of  14»U0()  feet,  daily,  cutting  ItindM^r  from  tins  eompi 
timl>er  iand-s. 

The  niine^  and  W'orka  are  eonnected  by  an  1  UmU«f  lUi"  gauge  private 
road,  laid  with  35-Ib.  and  45-lb.  stt^cl  niili*  and  equipped  with  I  wo  21 
Porter  and  one  38  and  one  40-tnn  Jkildwin  Jocoinotives,  with  ten  25-toii 
twelve  30-toii  steel  ore  cans,  3  ci>ke-<'ar}«.  4  flat-cars,  2  b<»\*<7n-s  and  a  c»lj< 
This  railroad  was  exee«wi\'ely  crooked  and  had  some  5'yJ  grade.**,  cotitteqt 
the  locomotives  could  haul  but  three  ht^ded  ears.  T\w  line  In  Mng  rd 
throughout  with  much  easier  grade>  and  curvet*,  which  will  double  tJie  I 
iug  capacity  of  ea<»h  lo^^omotivt*.  Itailroad  eonnection  with  the  outside  vi 
is  over  the  Ferrocaril  Cananea,  Rio  Ya*|ui  y  F^aeifico,  Iniilt  by  llie  conn 
and  sold  to  the  Southern  Pacific,  a  2i5-year  Freight  cotttnict  rrutde  at  tlie 
of  the  sale  asc^uring  ver>'  favorable  freight  raters. 

Tlie  que*<tion  of  fuel  is  alwjiy^  an  important  and  frequently  an  Uf] 
one  with  mines  in  Nort  hern  Mexico  and  the  Anieriean  Snut  hwft^i .     TIk?  Gn 
endeavors  to  earr>'  a  fWVday  ntork  of  c<ki1  and  rokv,  to  jruant  againxt  i4r] 
floods  atid  other  contingencie*«»  and  keeps  two  fuel  agentt^  lietween  the  ' 
atid  the  coal  miners  to  expedite  r!ihi]>iijents  and  receipt i?. 

One  of  the  most  serious  prolyl  ems  in  the  developjnenl  of  tfie 
property  was  that  of  water  supply.     Potable  water  is  piped  from  Sj 
Canyon  and  a  little  water  was  securest  from  the  f'apote  aiid  Cobre  * 
shafts.     It  soon  beeame  apparent,  however,  that  the  water  supply 
carioiLs  and  consequently  a  costly  fjut  ne<'e5j*air\'  plant  haa  bwm  h 
settle  the  water  question  for  all  time.     Tlie  new  pumping  plant   is 
Agua,  on  the  headwatcns  of  the  Sonom  river,  0^>f  miles  from  the  mii 
pumps  have  capacity  tf*   forctt   1,75(),<HXI  gallons  daily   through 
pipe-line,  agairust  a  head  of  967',  to  a  reservoir  on  the  liilLs  above 
whence  water  is  delivered  to  tlie  mine,  reduction  plant  and  towt 
substantial  working  pre^ure.     The  water  system  of  the  company  J 
25  miles  of  main^,  ranging  in  sixe  from  2*  to  10*,  and  owing  toF 
securing  water,  it  is  clarified  and  re-used  wherever  possible. 

The  mines  and  smelter  employ  up\x'ards  of   4^000  tnen,  al:J 
whom  are  Mexicans,  with  several  hundred  Amrrit^ati  skilled 
about  300  Chinese.     Wages  average  S3. 50  to  %4  gold  per  day  fa 
and  about  13  silver  |»er  dny  for  Mcxicati   miners.     These  «rpj 
wages  paid  native  workmen  hy  any  Mexican  mine. 

For  the  >*e»r  ending  July  31,  IJ>03,  the  t^oielter  treated 
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<ipp,  pry(tuci«|5  ibcrefroin  13,228,120  lbs.  of  copper;  397,425  oi£.  of  silver  and 

2^1 «»,  of  gold^  iVwiwe  prodneLn   having   n  loiid  vjilue  of   $4,t>57,0<i4,  iiiuj 

'D^Aga  net  milling  profit  of  $1,035,267.     Mim'4'lhinc<ujs  iTuotrie  from  stores, 

tioak,  rpntiik  and   real  ejitate   was  $211,557  rind   :idihiiibstnitiv©  expense!* 

*ere ^26,350.  leading  an  actual  net  profit  of  SH2<V4m,  in  addition  to  wliith 

ili^  rompony  htid  on  hand  and    in  iranHil    ropjicr  to  tlip    market   value  of 

^♦62,037,  which,  added  to  tlie  prfceding  net  earnings^  wtmld  give  net  profits 

o?tl,282,501.     These  figures  show  «Tn  average  return  of  6.4h9(  copper,  1.2  oz. 

alverand  I4c,  gold  per  ton,  Merured  at  a  cost  of  7.4.^'  fx^r  II*.  for  copper,  in- 

dudlug  gold  and  silver  valuers.     For  flic  year  I9(J3  the  production  of  copper 

HS,3K^,0(K)  lbs.,  I  he  December  pnKluctjon  being  4,fHtMKW>  lbs.     Ucfining 

t  sellijig  expenses  are  about   l-^^^c  per  lb,  and  as  electrolytic  treatment 

««t«  $15  per  ton,  the  cost  of  transportation  and  selling  commiBsions  would 

W about  Ic,  per  pound,  and  general  expetuse  and  interest  cost  another  cent 

per  pound.     Tliesc  costj*  undoubtedly  can   be  dei^rea^ed  when  the  company 

Kti«  in  a  little  easier  financial  po8ition. 

The  Greene  Consolidated  paid  2%  dividends  in  January,  Febmar>^  and 
Hatth,  1903,  a  total  of  $432,fKK)  for  tltc  year.  Two  dividends  were  paid 
pffviously,  but  the  payment  of  dividends  was  wiijely  discontinued  after 
^y,  19<)3,  as  the  company  needs  money  for  improvements  and  working 
^'apital.  At  the  end  of  1903  it  was  proposed  to  sell  S2,H(M>  (M)0  of  ^  15-year 
tvilatenL]  trust  bonds,  convert  ible  into  stock  at  par,  thus  eventually  inrrcJising 
*hf  capitalization  (o  1,0(10,000  shares  of  the  par  vidue  of  $1U.  There  is 
•ifotKg  oppo!*ition  to  this  plan,  which  may  not  carry.  The  proceeds  are 
'*qmr?*cl,  ostensibly,  for  an  increase  in  smelting  capacity.  For  the  fiscal 
ycarf^fuling  July  31,  UK»3,  the  company  redtired  outstanding  liilLs  payable 
'f^nu  K>,415,685  douTi  to  $247,7*S,H,  and  the  balance  sheet  showetl  total 
''um-ij!  assets  of  $1,451,727,  with  current  liabdiiics  of  |l,172,2JiJ. 

Th«^fe  is  no  other  mining  property  in  the  w^orld  about  whirh  so  many 
"**•  an*  told  and  none  other  ttgainst  which  such  a  Nvstematir  rampaign  of 
^HvT  is  in  progress.  E\^r>^  effort  is  being  made  by  puHif*s  closely  artiliated 
*"ti  \\\t  Standard  OU- Amalgamated  interests  to  oust  CV)b  Wm.  V,  Greene 
^^*rti  the  management  of  the  propc-rty,  and  rumors  of  hU  reslgnaijon,  forced 
'^ t>tb*nvise,  are  put  in  cirt'ulation  e\'er>-  month  or  two.  The  phiTi  of  carn- 
l^'^KH  against  the  Greene  Consolidatetl  and  its  president  includes  the  circu- 
**tion  ^>f  lies  of  ever>'  sort,  ratiging  from  financial  lies.  w)uf*h,  of  course,  do 
'«it  romii  in  high  finance,  do^vn  to  personal  slanders  against  Cob  Greene, 
Inere  has  recent I3'  been  a  recrudescence  of  ?- lories  I0  I  he  effect  that  serious 
'Illation  iniperiLs  the  validity  of  the  Greene  lutldings,  l>ut  thcs<^  tales  are 
i  lUolutely  untrue*  The  litigation  of  the  past  is  almost  entirely  settled, 
J  *nd  the  titles  of  the  company  are  now  uniinpcachabie.  The  importance  of 
[€oL  Greeners  personal  litigation  has  been  greatly  cxagcemteil,  and  in  any 
\  this  does  not  effe<*t  the  titles  of  tlie  compaTiy.  T)^c  property  has  been 
oped  with  unexamplctl  rapidity,  ai^d  never  before  in  the  history  of 
►world  ha?  a  copper  mine  been  o(XM)ed  to  a  product i\'e  capacity  of  4,tKXl,00O 
m,  monthly  Aithin  two  and  a  half  years,  as  was  \\w  case  M-ith  the  Greene* 
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luHUvh  rapid  work,  conducted  upon  aach  an  immense  scale,  c 
avoidable.  Many  of  thest-  were  made,  but  they  are  being  remedied  aa  rapid 
as  possible,  and  no  niajiagemeni  eould  have  avoided  mistakes  in  open! 
and  ec|uipping  so  large  a  property  in  $0  short  a  time.  The  Greene  ia  a[ 
of  tlie  very  largest  and  richest  mines  ever  opened,  and  will  certainly  becol 
an  enormous  dividend-payer,  lu  preaent  management  is  perfectly  capab 
of  handling  tlie  pniperty  to  the  lie»t  inierests  of  it*  sliart*holdci^,  now  aboi 
3,000  in  numt>er,  and  is  much  to  l>e  preferred  to  tlie  Amalgamated  niau(i| 
ment,  which  seems  to  have  entirely  forgotten  the  rigl»t>i  of  shareholderi  ' 
the  conduct  of  the  Montana  niine.s  held  l>y  that  corporation. 
COMPAKIA  MIlfERIA  GREGORIA.  MEXIO 

Letter  rctiu'ned  untiainu^d  fnun  Minillas,  Zacateraa,  Mexico, 
GREGORY-BOELL  CONSOLIDATED  GOLD  COLORAd 

MINING  &  MILLING  CO. 

Miiie  office:  Central  City,  Gilpin  Co.,  Colo.  Property  18  the  Huell  m8 
canrying  ores  of  gold^  silver  and  ccrppcr.  Ha*  st^am  jxivvi-r  and  a  45-«tJit 
mill,  employing  at)out  25  men.  J 

GREYHOUND  GROUP.  IDAI 

Mine  oJfire:  Challin,  Cuater  Co.,  Idaho,     A  group  of  12  clAims,  on  I^ 
^tone  Mountain,  about  0  rnile^  from  ChalliK.     Supposed  to  be  under  hi 
to  New  York  parties. 
GREYTON  COPPER  MINES  CO.  WTOMI^ 

Office :  care  of  Thos.  Potter,  secretar>%  Denver,  Colo.     OxganiKed  JanuH 
1002,  xvith  capitalization  175,00^),  shares  5c.  par,     W.  H.  Kistler«  pi 
f^ajidn,  12  claims,  in  the  Encampment  district  of  Carbon  cotmty,  Wyi 
near  I  he  Colorado  line,  opened  hy  sundrj^  pit.*^  and  i^hallow  fthaft 
7(K,  >*howing  cuprite  and  copper  f^ulphldes. 
GRIBBELL  ISLAND  COPPER  CO.  BRITISH  COL 

(>flii'r:  i'iiirhiivi'n,  Wa^nh.     Property,  on  Oribbell  Island,  hk»?<*na  Ril 
Division,  C*a.s8iar  District,  B.  C.     Company  worked  about  40  tnen  ill  l9 
and  id.HO  worked  steadily  in  1902. 
GRIFFITH  CONSOLIDATED  MINE.  COLO; 

Mine  othce:  Georgetown,   Clear  Creek  C-o.,   Colo.     Hood   *V   Maxi^ 
ownern;  Will  C.   Hood^  superintendent.     Ores  carr>^  gold,  silver.  Icmd  I 
copper.     Employ.^  about   15  men. 
GRIGGSTOWN  MINE.  NEW  JERSi 

.-Vn  old  property  at  Griggstown,  SomcrBet  Co.,  X.  J.  Reopened 
1901,  but  presunmhly  idle  again,  as  letters  to  that  address  mere  M»tiir 
unclaimed. 
G0ILLERMO  GRUNDY.  pm 

Mine   office:   Musquituni,    Lanipa,    Peru.     Operates   a    mine 
a  limited  production  of  copper  and  siJver 
GUADALUPANA  MINE.  MBXI 

Mine  office:  Topia,  Durango,  Mex.     Telix    Hriones,  owner,     i 
copper  and  nih'er.     Employed  about  40  men  at  lant  accounts. 
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ODABALUPANO  MUIING  CO.  MEXICO. 

Mine  office:  Torres,  Sonora,  Mexico.  H.  H.  Douglas,  manager.  Em- 
ploys about  100  men.  Has  silver-lead-copper  ores,  developed  by  shaft. 
Has  steam  power  and  a  20-stamp  mill. 

GUADALUPE  MIHE.  MEXICO. 

nine  office:  MnleroB,  Durango,  Mex.    Jos^  B.  Nava,  owner.     R.  Romo, 
manager.    Development  is  by  open-cut,  on  a  considerable  body  of  copper 
ore.   Mine  is  said  to  employ  50  to  75  men. 
GUAITAJUATO  COPPER  CO.  MEXICO. 

Supposed  to  have  copper  claims  in  the  vicinity  of  Guanajuato,  Mexico. 
GUATHOPA.  SMELTUIG  &  REDUCTION  CO.  MEXICO. 

Office:  care  of  Daugherty  &  Albers,  69  Wall  St.,  New  York.  C.  B. 
James,  president;  James  H.  McKinnell,  secretary'  and  treasurer.  Organized 
under  laws  of  South  Dakota,  with  capitalization  $1,000,000,  shares  $1  par. 
^ds,  54  claims,  area  133  acres,  in  Guaynopa  Canon,  State  of  Guerrero, 
fc.  Company  was  paying  dividends  of  1%  monthly,  at  last  accounts. 
^  values,  mainly  silver,  with  5%  to  8%  copper.  Company  supposed  to 
**  biulding  a  smelter. 

GUGGENHEIM  EXPLORATION  CO.  MEXICO  &  COLORADO. 

Office:  71  Broadway,  New  York.     General  mine  office:  Tiburcio,  27, 

Mexico,  D.   F.     Company  has  very  close  affiliations   with  the   American 

^^^'Jadting  &  Refining  Co.,  apparently  acting  aa  a  retriever  by  developing 

'^^ijJes  which  supply  ores  to  the  latter  named  company's  various  smelting 

W^ts.    Organized  June,  1899,  under  laws  of  New  Jersey,  with  capitaliza- 

^'Ob  $17,000,000,  shares  $10  par;  issued,  $10,500,000.     Daniel  Guggenheim, 

'^'^dent;  Morris  Guggenheim,  vice-president  and  treasurer;  W.  W.  Porter, 

*^^retary;  E.  M.  Rogers,  general  manager.     .Annual  meeting,  first  Tuesdav 

^  June. 

The  Silver  Lake  mines,  at  Silverton,  San  Juan  county,  Colorado,  produce 
^^'^  of  gold,  silver,  lead  and  copper,  and  have  steam,  water  and  electric 
^^^er,  with  a  400-ton  concentrator,  and  employ  about  200  men. 

The  Santa  Maria  y  Anexas,  at  Velardeiia,  Durango,  Mexico,  have  auri- 
^^roas  and  cupriferous  silver-lead  ores,  extensi^'ely  opened.  The  mines 
*^ve  steam  and  gasoline  power  and  a  500-ton  smelter,  employing  al>out 
^  men. 

La  Gibosa  y  Anexas,  at  Jiminez,  Chihuahua,  Mexico,  were  bought 
^^.    L.  M.  Soule  is  superintendent. 

The  Mina  TepezaU  at  TepezaU,  Aguascalientes,  Mexico,  has  silicious 
sflver-copper  pyrites,  opened  by  a  560'  main  shaft.  Robt.  Brendell,  super- 
intendent.    Has  a  good  power  plant  and  employs  several  hundred  men. 

The  Dolores  y  Anexas,  at  Matehuala,  San  Luis  Potosi,  Mexico,  include 

the  Dolores,  Trinidad,  and  Azul  mines,  employing  about  500  men.     W.  E. 

Upham,  superintendent;  P.  A.   Babb,  engineer.     Lands,  93  pertenencias, 

area  230  acres.    Veins  occur  as  contacts  between  limestone  and  porphyrj', 

carrying   sulphide   ores   with   garnetiferous   gangue   returning   an   average 

of  S%  copper,  7  oz.  silver  and  $2  gold  per  ton.     The  San  Miguel  shaft  is 
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^ny  devp  and  the  8an  Miguel  tunnel  is  I^SIXK  brig,  the  niine  having  alxwl 
8.0<My  uf  undergmuiid  openings.  Has  gfisolitie  power  and  is  reached  by 
fhe  Porvejiir  de  Matehuala  railroad.  Production  of  copper  in  1902  wis 
2,481,832  ll>8.,  from  17,756  metric  torw  of  ore  treats,  giv^ing  on  aveni^ 
return  of  6.34^J  eupptir,  and  in  1903  the  pjixlueiion  was  about  5,200,(100 
Ihs.  The  otficial  ile.\i(^an  figure-**  of  1902  copper  production  by  the  Guggeu- 
heim  Exploration  Co.  are  1,462  metric  ton«» 
GULF  CREEK,  LTD,  AUSTRALlil 

Offices:  6p  Draper's  Gardens,  London,  E.  C,  Eng,  Mine  office:  Barraba, 
K.  S,  VV\,  Aui^tralia.  Hon.  Arthur  George  Brand,  M.  1*.,  rhainnan;  VV  L.  Bell, 
mine  engineer;  Geo.  S.  Burton,  secretary';  Walter  Bell,  general  manager 
Regiater«d  Auguai  1,  1899.  Capital,  nominal,  £3,0<XJ;  debentures.  £lO,00(* 
at  6%.  Property,  250  acres,  in  llie  Gulf  Creek  district  of  the  Barraba  divisioiv* 
N.  8»  W.,  350  niileii  nortliof  Sydney  and  72  miles  frtim  a  railroad.  Ore  bodies  I 
include  a  9'  vein  of  7%  sulpliide  ore,  also  a  10%  lense  of  sulphide  ore  2^'] 
wide  and  350'  long.  Orv  h  very  heating,  being  rich  in  copper.  Count i 
rocks  are  indumled  claj^-^lones,  of  Carboniferous  age,  with  dikes  of  serpcntii^* 
Has  steam  powtT  and  30-loii  smelter,  employing  about  150  men.  Prr»duclic 
for  lfM>l  wiiK  560  long  tons  refined  copper,  from  9,400  tons  of  ore  j^melted. 
GUM  TREE  GOLD  MINING  &  MILLING  CO.  C0L0RAI>O^ 

Mine  office:  Idaho  Springs,   Clear  Crtx^k  Co.,   Colo.     J-   F.   Antis 
«uperin(endent,     Ort^s    f^tty  gold,    s^ihTr,    lead   and   copper.     Has    »lee 
pov\*/r  and  employs  about   15  men. 
GUNN'S  PEAK  COPPER  MINING  CO.  WASHINGTON 

Office:  217  Cohnnbia  St,,  Seattle,  Wash.     Mine  office:  Index,  Snohonii 
CcK,    Wasli.     A,    M,    Watt,    jiiuperinleiident.     Land^,    4    clainus,    ^Uriwiug 
veins  carrying  cimlcopyrite  giving  avenige  a^vsay.s  of  11%  cop|>er  and  aUm 
2  i>z.  silver  per  ton,     Hfw  about  300'  of  development,  by  tunnels  and  cpn8si-n_^ 
GUNSIGHT  GROUP  ARIZON^ 

Claimn  ij'iug  near  the  Crescetit  property,  in  Tombstone  Canyon,  no 
of  Bisbce.  CcK'hist*  Co.,  Ariz.     Said  to  be  bonded  for  S.l^.OfM). 
GWIN  MINE  DEVELOPMENT  CO.  CALIFOI 

A    proper! >"    in   Cahivenui   county,  California,  now   operated  a.s  a  gol 
mine,  which  hiijs  a  large  body  of  low-grade  copper  ore  that  will  lie  work* 
eventually,  in  all  likelihood. 
GWYNANT  COPPER  MINES  CO.,  LTD. 

Ofiiccs:  'M,  Ct>pthfdi  Ave..  London,  E,  C,  Eng,     J.  K.  Lamont,  (secretar 
(*upital,  nomiJiid,  i"10,(XJO,     Location  of  mining  property^  if  any,  not  learned*! 
GYMPIE  COPPER  MINES,  LTD.  *  AUSTRALIA-I 

Officer:  8alisbur\^   House,    London    W;dl,    London,   E.   C,    Eng,     Min«| 
office:   Gallangowan,  fntzroy  Co.,    Queensland,  Australia.     Lieut--Gen. 
J,    B.   Edwards,  chainnan;  M,  T.   \\ighain,   secretary.     Registered   Man^li 
27,     I90t).     Capital,     nominal,     £15nj)00;    itk^ued,     £130,007,     Lands,     12 
acres  leasehold  and  SO  acres  under  option.     On   Lot  25  a  15'  vein  givis 
aasay  values  of  £6  per  ton  w*as  opened.     Idle  at  liist  accounts. 
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HAOGARTY-JORDAN  MmiNG  CO.  WYOMUIG. 

Office :  Watertown,  N.  Y.  Mine  office :  Battle,  Carbon  Co.,  Wyo.  Organ- 
ised 1001,  under  laws  of  Delaware,  with  capitalization  $150,000,  shares  10c. 
pw.  C.  H.  Dunbar,  president;  Delos  S.  Dunbar,  secretary  and  treasitfer; 
C.  W.  Jordan,  superintendent.  Lands,  11  claims,  area  220  acres,  in  the 
Battle  Lake  district,  showing  4  fissure  veins,  of  which  2  are  being  developed, 
these  averaging  4'  wide  and  giving  estimated  average  values  of  35%  copper, 
a  trace  of  silver,  and  $5  gold  per  ton,  from  carbonate  and  sulphide  ores. 
Has  very  limited  underground  development. 
HALIFAX  COPPER  CO.  VIRGINIA. 

Office:  Virgilina,  Halifax  Co.,  Va.     Was  a  small  shipper  in  1900. 
HALL  imilHG  &  SMELTUIG  CO.  BRITISH  COLUMBIA. 

Offices:  1,  Leadenliall  St.,  London,  E.  C,  Eng.     Mine  office:  Nelson, 
B.  C.    Employs  about  250  men.     Registered  June  6,  1900,  as  reorganization 
of  Hall  Mines,   Ltd.,   with  capital,   nominal,   £325,000;  issued,   £275,000. 
^bcntures,  £50,000  authorized;  issued,  £24,560  first-mortgage  6%  bonds, 
i^edeemable  at  105  on  6  month.s'  noti(*c,  at  option  of  company.     Lord  E. 
Hamilton,  chairman  ;C.  Han*ey,  consulting  engineer;  A.  E.  Ashley,  secretary; 
J-  J.  Campbell,  business  manager;  J.  R.  Giflford,  mine  manager;  Robt.  H. 
Hedley,  smelter  superintendent.     Lands,   50C  acres,   on   Toad   Mountain. 
iiH^iuding  the  Silver  King,  Hall  and  Highland  mines.     Has  also  leased  the 
^tuna  mine,  near  Summit,  for  a  supply  of  fluxing  ore.     Mines  have  auri- 
ferous and  cupriferous  silver-lead  ores.     Percentage   of  copper  from   the 
^Uver  King  mine  has  decreased  from  6.5%  to  3.8%,  the  Silver  King,  carrying 
^H>mite  above  and    argentiferous  tctrahedrite    below,  the  lower  levels  not 
cooking  so  well  as  the  upper  workings. 

The  smelter,  at  Nelson,  near  the  mine,  has  one  lai*ge  and  one  small 
fuinace,  with  hand  and  mechanical  roasters,  but  is  not  thoroughly  modern. 
^Voduct  is  an  auriferous  and  aigentiferous  lead-copper  matte  of  33%  to 
^0%  in  tenor.  Mine  and  smelter  have  both  steam  and  electric  power, 
^or  year  ending  June  30,  1903,  production  was  3,350  tons  of  lead,  112  tons 
^pper,  1,023,250  oz.  of  silver  and  about  8,000  oz.  of  gold,  vahie  of  pro<hution 
^ng  £149,163,  gixing  a  net  loss  of  £954  on  the  year's  operations. 
HALLIWELL  copper  CO.  MICHIGAN. 

Office:    Cleveland,    Ohio.     Idle    at    present.     Organized    19U1,    under 
la^-8  of  South  Dakota,  with  capitalization  $3,000,000,  shares  SI  par,  non- 
assessable.    Louis    Poplowsky,    president;    A.    H.    Weed,    vice-president: 
Chas.  W.  Voth,  secretary ;  C.  F.  Uhl,  treasurer;  H.  H.  Reeves,  superintendent . 
Lands,  880  acres,  in  Carp  Lake  Twp.,  Ontonagon  Co.,  Mich.,  carrying  sundry 
copper-bearing  amygdaloids.    Has  two  shafts,  of  130^  and  190'  and  tunnels 
of  IW  and  200^.    Has  steam  power.    Is  17  miles  from  the  Chicago,  Mil- 
waukee A  St.   Paul  railway.    Company  contemplates  sinking  shafts  on 
the  Noble  and  Black  Amygdaloid  lodes,  and  plans  resuming  work  in  spring 
of  1904. 

CLEMEHTE  HAM.  MEXICO. 

Mine  office:  Promontorios,  Alamos,  Sonora,   Mex.     Is  a   producer  of 
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copper  ores,  which  aw  suiehed  to  nmtte  near  mine.     Production  iu  19(C 
was  191.2  metric  tons  of  matte,  probably  averaging  about  55%  iu  tenor. 
HAMILTON  MINE.  MCHIGAI. 

Sec  Copper  Crown  Mining  Co.  (of  Michigan). 
HABCLTON  MINING,  MILLING  &  TRANSPORTATION  CO.     COLORADO^ 

Mine  office:  WinficKl,  Chaffee  Co.,  Colo.  John  G.  Paine,  superinten- 
dent .  ( )res  carr>'  copper,  silver  and  gold.  Mine  optMied  by  shaft  and  tunndi 
HAMLEY  MINEis.  AUSTRALIA. 

Office:  care  of  John  S.  S'ott,  fciecretan-,  Grenfell  St.,  Adelaide,  Sortk 
.Australia.  Mine  oHice:  Moonta,  Yorke  Peninsula,  South  Australia.  Opened 
IS61,  and  formerly  known  as  the  Karkanidlo  mine.  Deepest  sliaft,  \0f 
in  18(>9.  Ores,  bornite  and  chalcopyrite,  yielding  1  to  4  tons  copper  pit 
fathom  of  ore  !)r()ken.  Pnxluclion,  100  to  150  toiLs  yearly. 
HAMMOND  COPPER  CO.  MONTAIA. 

Letter   return(^d    unclaimed   fn>m    former   oflice,    IS    Broadway,  New 
York.     Lyman  M.  Loomis  was  president  and  treasurer,  and  Joseph  Howird, 
secretary.     La.st  heard  of  company  wa.s  a  charge  of  fniud  preferred  again* 
officers  !)y  a  Baltimoiv  shareholder. 
HAMPDEN  COPPER  MINES.  AUSTRAUA. 

Mine  office:  Cloncurry,  North  (Queensland,  Australia.     Has  large  bodit* 
of  sulphide  on\  528  tons  of  ore  shipped  to  smelters  at  Wallaroo  iu  iWi. 
having   a\eniged    'Mk5^/1    copfHT.     Cannot    l)e    worked    profitably  without 
railroad  connections,  or  smelter  at  the  mines. 
HAMPTON  mNE.  COLORADO. 

Mine  office:  Central  City.  (Jilpin  Co.,  (^olo.     W.  C.  Hughes,  nianip'- 
Ores  carry  gold,  silver  and  copper.     Has  steam  power  and  employs  about 
15  men. 
HANAWA  MINE.  JAPAH- 

Owned  and  operated  by  tlie  Mitsu  Bishi  Go8shi  Kwaisba. 
HANCOCK  MINES  CO.  NEW  MEO<^ 

Letter  returned  miclaimed  from  former  office,  8t.  Louis,  Mo. 
HANCOCK  MINING  CO.  MICHiaA* 

Office  and  mine:  Hanco<k,  Houghton  Co.,  Mich.     August  Mette,  ap**^' 
Area,  160  acres,  much  of  which  is  now  built  over  by  the  city  of  HaDC<^" 
Idle  since  1885.     Lode  is  narrow,  but   fairly  rich.     Total  production.  2,S^ 
tons,  1,384  lbs.  refined  copper. 
HANE  COPPER  MINING  CO.  MONTAHA- 

Office:  care  of  H.  L.  Elton,  president.  Butte,  Silver  Bow  Co.,  Mont. 
HANOVER  COPPER  CO. 

Office:  1502-11  Broadway,  Xew  York.     Organized  under  laws  of  Soutb 
Dakota,  with  capitalization  $1,000.(X)0.  shares  $1  par.     G.  W.  White,  pt»- 
dent  and  treasurer;  R.  K.  Wart  man.  secretary.     Company  refuses  to  give 
location  of  property,  if  any,  but  states  that  no  mining  is  being  done. 
HANOVER  MINING  &  MILLING  CO.  NEW  MEXICa 

Mine  office:  Hanover,  Grant  Co.,  N.  M.     Property  undeiBtood  to  be 
under  optioa  to  Philadelphia  parties. 
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HAPPY  CREEK  MIlfE.  NEVJIDA. 

I        Mine  office:  Loveloj-k,  Humboldt  Co,,  Nev.     Fmnk   Reyuoldis,  sup^rr 

wiUfldent.    Is  claimed  to  liave  h  ledge  GGt  wide,  in  ii«rp«utine,  givluit  aasayii 

]dVh%  copper,  20  oz,  silver  aiid  13  gold  per  ton,  Imt  tbe»e  figures  cwi 

be  safely  scaled  5* J  to  •>(»  per  eent. 

Wm  JACK  BOmNG  CO.  ARIZOIf  A. 

Mine  office:  Patjigoniu,  Santa  Cruz  Co.,  Art*.     W.  H.   Bamett,  super- 
intemlpnt,  at  liist  acrounUs.     Ores  carry  gold,  ^silver,  copper  and  lead.     Mint 
ti«  opened  by  :^haft  and  lunjiei. 

HA?Py  JOHN  MIlfE.  BRITISH  COLUMBIA. 

i(itie  office  AU>enu,  Vancouver  Island,   B,  C     Ores  cam'  gold,  silver 

indmpper.     Was  de\elopiii|r  with  a  limited  force  at  last  rtccounti^. 

HARDSCRABBLE  MINE.  NEW  MEXICO. 

Office  and  mine;  Magdalena,  Socorro  Cn.,  N.  M.     U'    A,  Brown,  leaoae* 

nploys  about  50  men.     A.  (*.  Tboma-s,  Huperinti^ndent  ;  Kd  Brittonstone, 

I mioe  superintendent.    Pnr»pert y  .'^hows  9  veins,  fK-currin^  as  fis.sures  in  gramte 

lind  contacts  between  gnmiie  and  linie>^lone,   these  binng  said  to  average 

«t  25'  «idth  and  to  curry  nrcJi  averaging  aljoiit  4%  copper,  30%  lead, 

|i4%  tine,  12  oz.  silver  and  SI  pold  per  ton,  from   cenissite,  spbiderite  and 

Icopyrite,     Mines  have  a  2(XK  sliaft  and  several  tunnels,  loiigest  200'  and 

^)'»  estimated  to  show  2D,fMH>  tons  of  ore,  witli  12,000  ton.*^  blocked  out  for 

Roping, 

|OTT0  HAHNECKER.  CHILE. 

Offue  atKl  mine:  La  Ligua,  Aconcagua,  Chile.     Property  is  the  Pena 

Bkttca  mine^  opened  1H88,  making  the  equi\'alent  of  about  150  tons  of  refined 

^Pper  3'^early.     Has  a  small  matting  furnace.' 

HARRINGTON  MINING  CO.  AiUZONA, 

MineoJfice:  Crown  King,  Yavapai  Co.,  Ariz.     Geo.  P.  Harrington,  gen- 

!  nmnager.     Operates  the  Tijjer  mine,  producing  ores  of  ^old,  silver  and 

'ftippff.    Ha«?  steam  power  and  employs  aitout  20  tnen. 

HARTFORD  CONSOLIDATED  COPPER  CO.  CALIFORNIA. 

Hm  10  claims,  tliree  miles   north  of   Pnrjteitt  Creek,  Sliasta  Co,,  Cal., 

"sbcmingan  8'  vein,  carr>ing  f>\idiv?ed  ort\H  on  surface,  with  a  limited  quantity 

^►f  disseminated  siilpbides  devehifMTMi  by   KHI'  of  tunnels. 

^TFORD  COPPER  &  GOLD  MINING  CO.  IDAHO  h  ALASKA. 

Office:  7  ExchaJige  pi.,  Bostrm.  Mass.     Mine  office:  Challis,  Custer  Co., 

fitkho.    Capitalization  $2,0OfM>fMl      Henry'  J.  Wilkins,  pn^sident;  Chas.  M. 

ITlmypr,  secretary:  John  I.  Miiiear^  mine  miinncer.     Id.ahn  property  Ls  150 

jBiil'ps  (rfjQi  a  failroadt  but  is  (|nite  cxtensivtly  developed,  having  about  one 

linile  f>f  tmmels  and  drifts,  longest  tunnel  l^eing  9fKy.     Has  a  5(>-ton  mill, 

|*f»rkinj5  on  low^-grade  ore,  and  ships  more  or  less  hiRh-grade  smelting  ore, 

nniQgf4()Q  to  $600  per  ton.     Also  owns  copper  and  gohl  claims  on  Prince 

^  Waleg  Island,  Alaska.     Was  paying  f|Urtrteriy  divi*lends   of    1%  at  last 

FMeouiHg^     Company    apparently    is    paying    dividends    ami    selling  stock 

^'^'JltiDeously, 
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HARVARD  mNE.  ARIZONA. 

Mine  office:  Gilbert,  Yavapai  Co.,  Ariz.     W.  P.  Hamlin,  et  al,  owners; 
W.  J.  Gilbert,  superintendent.     Ores  carry  pold,  silver  and  copper.     Has 
ga.soline  power. 
HATASA  MnVE.  JAPAN. 

Mine  office:  Hatai$a-mura,  Gugo-gori,  Mino,  Japan.  An  old  property, 
()])ened  previous  to  A.  D.  1600,  and  once  highly  productive.  Has  4  principal 
veins  only  3*  to  2'  in  width,  carr>'ing  argentiferous  copper  and  lead  ores, 
asswiated  with  sphalerite,  iron  pyrites,  etc.  Production  in  1900  was  165,416 
nionmie  of  silver  and  38,651  lbs.  refined  copper. 
HATHAWAY  lONE.  MEXICO. 

Mine  office :  Santo  Domingo,  Chihuahua,  Mex.     Lands,  18  miles  south  of 
Santo  Domingo,  sliow  2  small  but  persistent  veins  carrying  rich  sulphide 
ores.     Has  an  old  smelter,  not  in  blast,  and  ships  concentrates  about  600 
miles  to  Aguascalientes,  for  reduction. 
HATTIE  GOLD  AND  COPPER  MINING  CO.  IDAHO. 

letter  returned  unclaimed  from  former  address,  Doniphan,  Blaine  Co., 
Idaho. 
HATTIE  BELL  COPPER,  GOLD  &  NICKEL  MINING  CO.  ONTARIO. 

Property  sold  to  Con.solidated  Copper  Co.,  of  Parr>'  Sound. 
HAWKEYE  MINE.  OREGON. 

Mine  office:  Comer,  Grant  Co.,  Ore.     Ryron  Sherbindy,  owner  and  man- 
ager.    Ores  carry  copper,  gold  and  silver.     Has  a  small  smelter  and  employs 
15  to  25  men. 
HAWKEYE  COPPER  MINING  CO.  WYOMING. 

Office:  519  E(|uitable  Hklg.,  Denver,  Colo.  Letter  returned  unclaimed 
from  former  mine  office,  Encampment,  Carbon  Co.,  Wyo.  Joseph  A.  Michel, 
pnwideiit  and  treasurer;  Geo.  ('.  Waterman,  secretary.  Oiiganixed  1900, 
under  laws  of  Wyoming,  with  capitalization  $500,000„  shares  $1  par.  Lands, 
2  claims,  area  40  acres,  developed  by  a  35'  shaft. 
HAWKISWORTH  COPPER  CO.  ARIZONA. 

Said  to  ha^'e  25  claims  in  vicinity  of  Agua  Caliente,  Maricopa  Co.,  Ariiona. 
HAYFORD  MINE.  ENGLAND. 

Offi<es:  150,  Leadenhall  St.,  London,  E.  C,  Eng.     Mine  office:  St.  Ivw, 
Cornwall,   Eng.     J.   Allan,   chairman;  W.  Spanswick,  secretary.     Capital, 
nominal,  C5,(KK).     Mines  carry  copper,  lead  and  zinc.    * 
HAYMAN  MINING  &  TUNNEL  CO.  COLORADO. 

Has  a  copper-lead  property  in  the  Lower  Tarryall  camp,  about  25  miles 
northwest  of  Cripple  Creek,  Teller  county,  Colorado. 
HEADLIGHT  COPPER  MINING  CO.  WYOMING. 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo.    Chas.  A.   Finley. 
president;  Philip  I^ee,  secretary.     Lands,  180  acres.    Ore  is  low-grade  and 
property  was  idle  at  last  accounts. 
HEADLIGHT  GOLD  MINING  &  MILLING  CO.  COLORADO. 

Mine  office:  Spencer,  Gunnison  Co.,  Colo.    L.  C.  Elhbeding,  supeiin- 
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tendent.    Ores  carry  gold,  silver  and  copper.     Has  steam  power  and  em- 
ploys about  10  men. 

HEALDSBURG  LODE.  CALIFORNIA. 

Office:  care  of  J.  G.  Caldwell,  manager,  Healdsburg,  Sonoma  Co.,  Cal. 
Lands,  1  claim,  10  miles  north  of  Healdsburg.  Property  opened,  circa  1885, 
by  tunnel. 

HEART  OF  ARIZONA  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  203  Chamber  of  Coimnerce,  Detroit,  Mich.  Mine  office:  Prescott, 
Vavapai  Co.,  Ariz.  Organized  1902,  under  laws  of  Arizona,  with  capital- 
ization $1,000,000. 

HEATH  MINING  CO.  IDAHO. 

Mine  office:  Heath,  Washington  Co.,  Idaho.  R.  T.  Wolliston,  super- 
intendent. Has  steam,  water  and  electric  po\ver.  Ores  carry  gold,  silver 
and  copper. 

HECIA  MINES.  WASHINGTON. 

Office:  care  of  F.  Danel,  217  Columbia  St.,  Seattle,  King  Co.,  Wash. 
Lands,  sundry  claims  in  \icinity  of  Seattle. 

HEOA  CONSOLIDATED  MINING  CO.  MONTANA. 

Office:  Indianapolis,  Ind.    Mine  office:  Dillon,  Beaverhead  Co.,  Mont. 
Heniy  Knippenberg,   president  and  general   manager.     Property  includes 
the  Atlantis,  Cleve  and  other  mines,  carrying  ores  of  gold,  silver,  lead  and 
^K*f;  producing  about  100,000  lbs.  of  copper  yearly,  as  a  by-product. 
HEOA  COPPER  &  GOLD  MINING,  MILLING  &  WYOMING. 

SMELTING  CO. 

Office:  404  Kittredge  Bldg.,  Denver  Colo.    Mine  office:  Hecla,  Laramie 
Co.,  Wyo.     Employs  10  to  12  men.     Organized  October,  1901,  under  laws 
of  Wyoming,  with  capitalization  $1,000,000,  shares  5c.  par.     Henry  Schwartz, 
president  and  general  manager;  Geo.  C.  Norris,  vice-president ;  Louis  Williams, 
aecretar>';  Thos.  H.  O'Reilly,  mining  captain.     Lands,  16  claims,  85  acn^s 
patented,  with  45-acre  mill  and  smelter  site,  total  area  405  acres,  in  the 
Silver  Crown  district,  showing  16  fissure  veins,  averaging  8'  width,  in  schist 
and  granite,  of  which  3  are  being  developed,  these  averaging  7'  width  and 
gi\'ing  average  assays  of  5%  copper  and  3  oz.  silver  per  ton,  in  addition  to 
irhich  they  carry  estimated  average  values  of  $10  to  $12  per  ton  in  nickel, 
platinum  and  uranium.     Ores  are  oxides,  carbonates  and  sulphides,  opened 
by  a  40'  tunnel  and  14  shafts  of  W  to  140'  depth.     Has  steam  power,  15- 
stamp  mill,  a  30-ton  concentrator,  60x80'  in  size,  and  a  20-ton  smelter  2 
miles  from  the  mine.     For  1904  the  company  plans  continuing  development 
by  shafts  and  drifts  and  doubling  the  capacity  of  the  concentrator.     Man- 
agement of  the  company  is  experienced  and  of  good  standing,  and  property 
is  regarded  aa  promising. 

HECLA  COPPER  MINING  CO.  WYOmNG. 

Letters  returned  unclaimed  from  Manistee,  Mich.,  and  Encampment, 
Carbon  Co.,  Wyo.  Supposed  to  own  4  claims,  area  about  30  acres,  ad- 
joining the  Kurts-Chattertou,  in  the  Encampment  district. 
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^^^B  TilU*  ihaiigt^l  to  lied  Jacket  A  BihUi'  I Vevdopoieot  Co, 

^^B    HECLA  &  AlUZONA  GOLD  ^  COPPER  MINIHG  CO.  ARIZONA^ 

^^H  liKurpuratfil,  1902,  by  J.  M.  CiuTL»il,  of  Weatheiford,  Tex&s  el  al. 

^H     GEWERKSCHAFT  HEDWIGSGLUCK.  GERMAJfr* 

^^H  Mine  (jffiro:  llheiribm-h,  Ktvia  Bruhl-Uukei,  R)>euiland,  Ci^nuauy. 

^B       HELElf  MINIKG  CO.  HEW  MEXICO. 

^^m  Mine  ufiire :  Grtkhani,   Socorro  Co.,   X.   M.     Tlioe.   GraJiaoi,   pre-^ukn  t  - 

^H         Ores  cnrT>'  pold,  KiUcr  and  copper     Ha<«  ti  30-8Uitiip  trull,  and  is  equipp"**^ 
^B  with  stcAfu,  water  and  eleetric  |x>wer     Operate.**  llie  CA>»ifideiicc  gn»up,  ci»** 

^V  pUiyinfj  ^lUjui  7.i  nii'ii. 

■  HELGA  GOLD  &  COPPER  CO.  BRITISH  COLUMBIA 

■  Mine  ulliee:  Clttvotiuol,   Vancouver  Md..  B,  C.     Haat  expended  ab*^*^** 

■  $25,fK)fl  on  developineiit,  mid  i»  snid  to  have  »  pTDUibing  sho\^ing  of  ttr*^' 
I  HELSINGBORG^S  KOPPERVERIL  SWEI>^'' 
I                       In  Malnioliui*  Lan,  Sweden,     Made  t>l7,KH-l  kilo^ramt^  of  cement  copl^**^^' 
[               averaging  7ij.5*^^  fine,  and    l,ltM>  kilugr»ins  of  silver  precipitate,  nverajPT**^^ 

5.2%  fine,  in   IWL 

HELVETIA  COPPER  CO.  ARIZO:^^ 

Office:  27  State  St,,   iVwton,  Mass.     Mine  office:  Helvetia,   Pima  ^     "' 
Arix*     IncoqwmtfMJ  Marrh.  3,  I8fK>,  under  law«  of  New  Jersey,  with  capi  *  * 
isiation   $5.<XM),(HH>,   shanw?  $'25  par;  h&ued,   S3,750,I)CK>,     Annual  meet  m  »^ 
third  Wednenday  in    FeUniiir>\     Wni.  A,  Paine,  president:   Frederic  Si 
wood,  vice-pre»ident ;  Fred   B.  Ck»i*e.  general  nianoger;  Old  Colony  T^ 
Co.^  of  Boston,  transfer  agent.     Lands,  55  patented  claims,  area  1,100  Ht"* 
ftbo  9(X*  acres  miaceUaneoun  lands,  in  the  Santa  Rita  mounTains,  35  n 
Routlienj^t   nf   Tucson.     Fonnation   greatly  resetnljles   that   at    Bisl^ec, 
carlionifcrous  limestone  strata  being  of   the  *anie  geologicid   horizon,  v-^ 
Himilar  i>nrph>Titic  intrusions,  ]»ut  Hhovnng  much  stronger  outcrops  and  ^ 
sanii.     The  mine  made  an  exceptionuHy  fine  sihowing  from  a  depth  of  — 
but  ores  turned  to  ^ulphidcH  oi^  the  thirti  level,  the  base  ores  averaging 
5%  L'opper*     Main  shaft  is  the  Isle  Hoyalc,  4fKy  deep,  which  i^hoiild  he  si 
to  depth  of  at  least   l,00fV.     Mine  has   l.iHtY  of  shafts,  15,86S'  of  tui 
and  dnhn  and  h,20(Y  of  open-cnt.s.     Machinerv'  includes  gasoline  hoists 
one  .steam  and  one  gasoline  air  compressor.     Nciirest  railroad  statiofi 
about  16  mile«  di?<tant,  at  Vai!?<,  on  the  Southern  Pacific.     A  2^^*mile  pri 
railroad  line  coniierts  the  mine  and  Kmelter.     First  ameiter  waa  bunsed 
IIHX)  and  rebuiU  in  llHIl,  present  plant  having  a  daily  capacity  of  150  to^"^^^ 
Mine  made  about  l,(KMt.lM)0  Ibg.  of  rt^fined  copjx*r  in  HMIL  largest  producti^ 
being  at  the  rate  of  about  2tX),0<Ml  lbs,  monthly.     Has  smelted  2fKKw2  to  "^ 
of  ore,  gi\'inp:  avenige  rrtum.N  of  $14.  IT  |ht  foii.     Tlie  advisability  of  itisla^  -^ 
ing  a  leaching  plant  has  bcrn  given  cousidenitioii.     Property  is  now  in  tr^  _ 
handn  nf  tfif  Mirbigan  «t  AnKona  Development  Co.,  on  tontus  explained  ^^ 
df»*«*ription  of  that  company. 
HENRIETTA  UmE.  ARIZONi^-- 

Mine  ofhtc:   Higbug,    Va vapid  C^.*   An/.     Banicw  &   Wilson,  ownen;* 
Orei  carry  gold  and  copper.     Has  steam  power  and  lO^tamp  mill, 
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HERSON  CREEK  LEAD  MINES  CO.  COLORADO. 

Office:  15  Court  St.,  Boston,  Mass.  Mine  office:  Lake  City,  Hinsdale 
Co.,  Colo.  C.  E.  Whiting,  president;  P.  T.  Newitt,  superintendent.  Pro- 
perty includes  the  Bonanza,  Magnolia  and  other  mines,  carrying  ores  of 
gold,  silver,  lead  and  copper.  Has  water  and  electric  power  and  a  5(Vton 
concentrator,  employing  about  40  men. 

UIHAS  HERCULES  Y  OTRAS.  CHILE. 

Mine  office:  Taltal,  Antofagasta,  Chile.  Henri  Hintze,  owner  and 
nianager.  Are  producers  of  gold  and  copper  ore.  Have  steam  power  and 
4  Chilean  mills,  employing  about  100  men. 

HERCULES  CONSOLIDATED  MINING  CO.  COLORADO. 

Mine  office:  Silverton,  San  Juan  Co.,  Colo.  Thos.  H.  Kane,  superin- 
tendent. Has  a  40-8tamp  mill  and  mines  cupriferous  gold  and  silver  ores. 
HSRCULES  GOLD  &  COPPER  CO.  NORTH  CAROLINA. 

Office:  150  Nassau  St.,  New  York.     Mine  office;  Cid,  Davidson  Co., 
^.  C.    Employs  about  100  men.     Organized  May,   1901,  under  laws  of 
South  Dakota,  with  capitalization  $1,000,000,  shares  $1   par.      Wm.  A. 
-'^-uderson,  president;  H.  L.  Prentice,  vice-president;  R.  E.  Nuese,  secretary; 
•Saml.  G.  W.  Brown,  treasurer  and  general  manager;  Walter  Cockreham, 
'"Superintendent:  John  Jackson,  mme  superintendent.     Lands,  about  1,000 
^<Mw  owned  in  fee  and  1,300  acres  held  under  contract,  in  Da\ndson  county, 
^Howing  3  fissure  veins  ranging  18^  to  15'  in  width,  giving  average  as.sayK 
*^f  7%  copper,  2  oz.to  17  oz.  silver  and  $1.50  to  $15  gold  per  ton,  from  mel- 
^conite,  bomite  and  chalcopyrite,  mainly  the  latter.     Is  opened  by  shafts 
^^  90',  IW,  310^  and  510'  and  by  4  tunnels,  two  of  100'  each,  one  of  1,500' 
^»xd  one  of  2,500',  estimated  to  give  about  65,000  tons  of  ore  l)l()ckod  out 
*^^T  8toping.     Has  a  600-h.  p.  steam  and  electric  plant,  including  4  hoists 
^ood  for  depth  of  1,000'  each,  a  20-drill  Clayton  duplex  air  compressor, 
^^  power  drills,  etc.     Buildings  include  a  30x40*  smithy,  60x80'  shaft liouse, 
^^x24'  compressor  house  and  12  dwellings,  with  40x64'  shafthouse  building 
^t  the  North  shaft.     Has  a  10-.stamp  mill  with  100  toas  daily  capacity  and 
^  erecting  a  30x60'  concentrator,  to  be  completed  April,  1904.     Has  a  smelter 
Mth  150-ton  Allis-Chalmers  water-jacket   furnace,   1,000'    from  the  main 
**Wt,  fully  equipped  and  to  l>e  blown  in  when  the  concentrator  goes  into 
Commission.     Nearest  raih\»y,  14  miles.     Has  on  the  dumps  several  thou- 
^nd  tons  of  high-grade  ore  extracted  in  development.     For  1904  company 
PUns  beginning  the  production  of  both  gold  and  silver,  exteiLsion  of  under- 
S^oimd  workings  and  prospecting  of  sundry  other  properties  Of  promise 
^therto  unopened.     Company  is  well  managed  and  its  de\'elopment  has  been 
^ong  intelligent  lines.     Property  is  regarded  as  one  of  the  most  advanced 
^d  promising  in  the  Appalachian  field. 

Hercules  mining  go.  Wyoming. 

Office:  523  Bee  Bldg.,  Omaha,  Neb.  Capitalization  $1,000,000,  shares 
^1  par.  C.  M.  Jacques,  president  and  general  manager;  J.  E.  Thatcher, 
*cretary  and  treasurer.  Lands,  4  claims,  area  about  80  acres,  showing 
fasurc  veins,  averaging  9'  wide  and  giving  assay  values  of  5%  to  49%  copper 
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from  carbonato  and  .sulphiile  ores,     Main  abaft,  2Sl>',  also  a  W  tumiel.     Had 

steiim  and  gasolijje  power.     Idle  at  lawt  afi-ouutf*, 

HERMINIA  MIIUNG  CO.  OKTARIO. 

Property  snld  to  Calumet  k  Algonm  Development  Co. 
HERMIT  LAKE  COPPER  CO.  COLORADO, 

Office:  :n  Milk  St.,  Biir^loii,  M^ss-  Mine  office:  Silver  CliiT,  Custer  Co., 
Colo,  Ur^uiai!t'd  1899,  under  laws  uf  Maine,  with  rnpitalization  $2,000,000, 
shares  $20  par.  John  H.  Norton,  president;  Uliver  J.  KtmbHll,  secretary; 
W*  S.  Elmejidorf ,  euperintendeni,  ( )res  <;arr>'  gold  and  copper.  Has  winter 
]X)wer  and  2t)-';tan)p  miU,  employing  about  25  metu 
Mllf  A  LAS  HERRERIAS.  SPAIN. 

Operated  \*y  BtHle  Mel  a  I  tfc  C'lieniifal  Co. 
HESPERUS  GOLD  &  COPPER  MIKES  CO.  BRITISH  COLUMBIA- 

Mine  oflit'o:  Grand  Forks,  li.  C.  Cha.s.  J.  Mag:et%  premdent;S,  I\  Bran- 
nan,  seeretary;  T.  H.  Hae,  rnanagijig  director,  C>rgaiiizcd  190.3,  with  capita- 
izalion  $l,(M)<i,00O,  shares  $1  par.  Properly  is  the  Beits  and  Heapertis 
elaiuis,  on  Hardy  Mountain,  about  4  iuile>4  from  Grand  Forks,  developed 
by  al>out  2U0'  of  eroBS-tuts  and  shafts  showinjar  pronil*«ing  bodies  of  self- 
fluxing  ,sti!phide  ore.  Company  contemplates  shipping  ore  to  the  Gr&nby 
smelter  in  19<M. 
HETTA  MOUMTAIW  GROUP.  ALASKA. 

Kight  rlaimN  near  Copper  Harbor,   Prince  of  Wales  Inland,  Alaska,  in 
north  latilude  59^,     Js  assert etl  that  property  ha«  a  vein  2^  to  2(y  wide  and 
'{,(XK)'  k»n);,  a\  eraging  10*},  copper,  S2  pold  and  3  ot.  ^iher  per  ton. 
HETTIE  GREEN  GROUP.  BRITISH  COLUMBLA* 

Office  anil  mine:  care  of  James  Thomiison,  owner,  Albertii,  II.  C.     Lands, 
on  Tranquil  Creek,  Bear  Fiiver  dL^trict,  Clayoquot  division,  have  had  con- 
siderable development  work  and  ffive  a  fair  showing  of  ehajcopyrite,  with 
oeeastonal  bornilc. 
HIBBE  GOLD  &  COPPER  MIFING  CO.  CALIFORlflA. 

Office:  Sheridan,  Cal.     Oig.uii/ed  \\\{y.\,  with  eapit&lization  $75,tJO0.  to 
operate  in  Hiljhe  eouniy,  ('aliforniit.     X.  H.  Kaichner,  president;  Getx  Gnit- 
rnan,  Herniary  imd  treasurer. 
HIBIRA  MINE.  JAPAK. 

Mine  office:  Kitakata-mura,  Higashi-Csuki-gori,  Hyuga,  Japan,  An 
ancient  mine  earrTring  ehaleopyrite  associated  with  Iron  pvTifes,  avemgiag 
59r  ^^  f>^'  copper,  in  len.s^jw  lying  in  day-slale  and  sandstone.  Is  a  pro- 
ducer of  import4inre,  output  for  19(K}  having  been  1,709,498  ibs.  refined  copper. 
J.  F.  HICKS  &  CO.  '  TENNESSEE. 

Mine  ollk'e:  Brij^tol,  Sullivan  Co.,  Tenn.     Ha\*e  copper  claims,  s^lightly 
dtvel<jped  nnd  supposinl  to  In*  idle. 
HIDALGO  MINING  CO.  MEXICO. 

Office:  Douglas,  .\ri3!.  Mine  office:  Nacosari,  Sonora,  Mexico*,  8,  F* 
Maguire,  president;  E.  R.  Pirlle,  secretary:  Jas.  I.  Long,  general  manager. 
Land$,  3  groui>s  of  SO  perteneneiaA,  area  about  200  acres,  6  miles  west  of 
the  properties  of  the  Moctczuma  Copper  Co.,  showing  larige  outcrops  of  or© 
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canying  copper,  silver,  lead  and  gold,  giving  assiiys  of  159t  to  30%  copper 
and  12.50  to  $8  gold  per  ton.  A  second  group  2  niilcM  southward  gives  assays 
of  11% copper,  $2  gold  and  200  oz.  silver  per  ton,  from  a  vein  of  IT  to  15'. 
Property  has  been  examined  and  reported  upon  favorably  by  Frank  Klepetko 
and  other  mining  engineers  of  standing.  Said  to  be  under  bond  to  Jos. 
Leiter  of  Chicago.  This  is  a  property  of  much  more  than  average  promise. 
HIDDEN  TREASURE  GROUP.  CELIFORKIA. 

OflBce  and  mine:  care  of  Alger  Bros.,  owners,  Callahan,  Siskiyou  Co., 
CaL    Has   a    100'  tunnel    on  an  8'  vein  of  disseminated  ore  with  quartz 
gangue. 
HIDDEN  TREASURE  MUflNG  &  MILLING  CO.  WASHINGTON. 

OflSce:  27  Pacific  Blk.,  Seattle,  Wash.  Mine  ofllice:  Methow,  Okanogan 
Co.,  Wash.  Joseph  West,  treasurer  and  general  manager.  Organized  1896. 
Hm  a  fissure  vein  of  2f  to  4'  width,  with  ore  chutes  of  S'  to  lO'  width,  tra- 
^f^mog  gneiss  and  carrying  auriferous  and  argentiferous  galena,  sphalerite 
and  chalcop3rrite,  with  quartz  and  calcite  gangue.  Smelter  shipment  of  90 
tons  gave  returns  of  $67  per  ton. 
HmDEN  TREASURE  MINING  h  TUNNELSITE  CO.  WYOMING. 

Office:  Lincoln,  Neb.     Mine  office:  Battle  Carbon,  Co.,  Wyo.     H.  M. 
Rice,  manager.     Has  auriferous  and  argentiferous  copptT  ores,  opened  by 
*long  tunnel.     Has  water  power  and  employs  10  to  15  men. 
HIGASHITAMA  MINE.  JAPAN. 

Mine  office:  Higashiyama-mura,  Oe-gori,  Awa,  Japan.     Ore  is  chalco- 
Pyrite,  associated  with  iron  pyrites,  occuring  in  lenses  lying  in  (|iiartz  schist, 
*nd  averaging  2%  to  2.5%  copper.     Production  in  1S9X  was  104,424  lbs. 
refined  copper. 
HI66INS  DEVELOPMENT  CO.  ARIZONA. 

Office:  402  Equitable  Bldg.,  Chicago,  111.  Mine  olHto:  Hi^ljec,  Cochise 
po-.  Ariz.  Organized  May  14,  1903,  under  laws  of  Arizona,  with  capital- 
isation 1500,000,  shares  $10  par.  Nathan  F.  Leopold,  prosidcnt ;  J.  H.  Kicc, 
^"ife-president ;  A.  F.  Leopold,  secretary;  Jas.  R.  Dee,  treasurer;  Scott  Turner, 
•^perintendent.  Property  Is  the  Higgins  group  of  11  claims,  lying  inimo- 
"iately  northwest  of  the  original  openings  of  the  C'oppor  (^ucon  mino.  in 
tombstone  Canyon,  Bisbee.  Property  is  held  under  Ixmd  and  lease  of 
^75,000,  on  which  the  first  payment  of  $100,000  was  made  in  May,  HMM. 
^tock  was  issued  $5  paid,  and  a  $1  assessment,  payable  5()e.  November  2.3, 
*903,  and  50c.  January  25,  1904,  has  since  been  levied.  Develo])nient  is 
•^y  shaft  and  two  tunnels.  Shaft,  which  is  full  working  size,  has  .S  com- 
partments and  is  320^  deep  and  very  wet.  A  drift  is  l)eing  run  toward  tho 
^Pper  Queen  on  the  300'  level.  The  lower  tunnel.  12'  above  the  collar  of 
the  shaft,  is  700'  long  and  shows  coasiderable  hematite,  with  copper  stains. 
»He  upper  tunnel,  237'  above  the  collar  of  the  shaft,  is  300'  long,  showing 
»t  a  distance  of  150'  a  convergence  of  several  small  fissure  veins,  with  a 
'^^nxm  cave  showing  good  copper  values.  A  winze  is  bein^  sunk  from  the 
Upper  tunnel  to  connect  with  the  lower.  Machinery  inchides  a  10x14* 
<iuplex  hoist,  good  for  2,000'  depth,  and  a  6-drill  air  compressor. 
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HIGH  HILL  mm.  VIRGI 

Owned  and  operated  by  Virginia  Copper  Co.^  Ltd. 
HIGHLAND  BOY  CONSOLIDATED  MINING  CO.  VTA 

Mine  office:  Bingham  Catiyon,  Salt  Lake  Co.,  Ut^h*     J,  W.  Houston 
president;  Clarence    K.    McConiick,    »e<'retar)^   aiid   trea«urer.     Land«, 
acres,  surrounded  by  the  LUah  Consolidated,  Yanipa,  Boston  ConsoUdate 
and  other  mines.     Development  is  by  a  2,(i<K>'  tunnel,  witli  about  4,000*  < 
underground  openings.     Prfiperty  regarded  a-s  deeitledly  valuable. 
KIGHLANB  BOY  GOLD  A^  COPPER  MINING  CO,  UTAHJ 

Sloek  owned  by  l^ttdi  ConHolidat<?tl  Mines  Co.,  Ltd.  i 

HIGH  LONESOME  GOLD  MINING  &  MILLING  CO.  COLORADolJ 

Mine  office:  C^^Hdte^,  Grant  Co.,  Colo.  Organized  1902,  with  capitalJ 
ization  $5<XI,tX)0.  Dr.  W.  E.  Rauimel,  secretary  and  trexisurer;  E,  8.  ReardoQJ 
vice-president  and  superintendent.  Claimed  to  have  ore  body»  exposed  bjj 
open-cut,  38'  wide,  aasayitig  18%  to  21 '/J  copper  and  one-half  oa.  gold 
ton. 
HIGH  TOP  COPPER  BONING  CO.  VIRGII 

Office:  15t}  Nassau  St.,  New  York.     Mine  office:  Elktou,  Va.     Employ 
about  125  men.     Organized  1902,  under  laws  of  New  Jersey,  with  captt 
ization  |5,(X)0,0(M),  shares  $10  par.     Morris  D.  Browu^  president;  Prentic 
W.  Bro\^^i,  {jecrelaiy  and  treasurer;  S.  D.  Brown »  general  manager;  Robt 
D.  Cra^\ford,  mine  superintendent.     Lajids,  about   LCHK)  acres,  owned 
fee,  in  Gr«^ne  county,  Virginia,  7  mile«  froui  Norfolk  &  Western  riiilroa 
Has  3  wide  fissure  veins,  traceable  one  mile,  showing  native  copper  an 
carbonate  nnd  sidphide  ores,  latter  estimated  to  contain  average  values  al 
6%  copper,   10   ox.  silver   and   $15  gold   per   ton.     Is  worked   opcD-cju3|| 
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with  steam  power  and  a  good  mining  equipment. 
MINA  LA  HIGUERA. 

In  vicinity  of  Coquimbo,  Chile.     Was  a  small  producer  at  la^t  aceountj 
HILETA  GOLD  &  SILVER  MINING  CO.  MEXIC  " 

Mine  ofiice:  Velardefia,  Durango,  Mex.     Carter  Barker,  superintendeni 
Lands,  89  acres,  carrying  5  veins,  one  with  silver-copper  ore,  on  which 
shaft  was  sunk  350'.     Has  steam  and  gasoline  power  and  air  compi 
Property  adjoins  the  Velarde na  mines  of  the  Guggenheim  Exploration 
F.  C.  HILLS  &  CO,  SP. 

An  Englbb  corporation  operating  the  Castillo  del  Buitron  mine. 
HILLSIDE  COPPER  MINING  CO.  NEVAD. 

OfBee:  201  Exchange  Bldg.,  Denver,  Colo.     Mine  office:  Pioche,  Lincol 
Co.,  Nev.     Organized  under  laws  of  Nevada  with  capitalization  $2,000J 
shares  $1  par.     Wm-  Gelder,  president;  M.  E.  Buffington,  secretary;  J. 
Gelder,  treaaurer.    Employed  40  men  in  1901,  but  was  idle  at  la^t  accouni 
HIMALAYA  MINING  CORPORATION,  LTD.  INDIAJ 

Officer:  Leiiox  Hou^e,  Howard  St.,  London,  W.  0,,  Eng.     Sir  W.  hJ 
D'Oyley,   chainnan.     Registered   March   7,    1902,   with     capital,    nomini 
£30,000,  to  acquire  the  Rai  copper  mine,  Kiuuaon  Division,  North' 
India. 
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EIRiy[AlTE  MOTES.  JAPAN. 

Mjijc  offire:   Nibukawa,    Rikuchu,   Japan,     T    Tokoyaitia,   owner;  S* 
t-iuboui"hi,   miperintendent.     Ores   cikrvy    silver   aiitl    copfx^r.     Mint^s   have 
stejuii  and  clwtrk*  power^  arid  smelter.     Employ  about  JiOO  men. 
HISAMUNB  MUTE.  JAPAN, 

Mine  office:  Kawada,  Oe-gori»  Awa,  Japan.     A  compamtively  new  pro- 
perty.   Ore  is  chaJoopyrite,  slightly  urgentiferoiMj  and  averaging  4%  copper, 
wnirriog  embedded  in  clay-amphibolite,  beds  ranging  2'  to  5'  in  thickness. 
<^tput  in  1899  was  112^190  lbs.  refined  copper. 
mSAmCHI  MINE.  JAPAN, 

Mine  office:  Nakagawa-mura,  Senhoku-gori,  Ugo,  Japan.     Ore  Ls  chal- 
top^TJte,  associated  with  sphalerite  and   iron  pyrites,  all  slightly  argent  if  er- 
oaa/m  a  veui  In  augite-andesite.     Produetion  for  lOCK)  was  134.074  niomme 
of  stilver  and  566,268  lbs.  refinixl  ropper. 
HODGES  HILL  MINE.  NORTH  CAROLINA* 

An  old  and  idle  property  in  Guilford  Co.,  N.  C.     Ore  is  ehalcopyrite 
nith  quxLTlz  gangue,  in  vein  of  6'  to  12'  width, 
BOFMAN  CLAIMS.  '   CALIFORNIA. 

Four  claims,  area  80  acree,  near  Ukiali,  I>ake  Co.,  Cal.,  giving  assays 
of  6%  copper,  $5  gold  and  2  oz.  silver  j)er  ton,  from  carbonate  and  sulphide 
turn. 
fiOFRET  EL  NAHAS  MINE.  SUDAN. 

In  Southwest  Kordofan,  .\nglo-Egyptian  Sudan,     la  wurketl  in  it  .small 
^ly  to  meet  purely  Iwal  demands,  ores  being  snielted  in  m  priniiti>'e  man- 
^*f  at  the  mine-s- 
SOGASHO  MINE.  JAPAN, 

MiTie  office:  Hatayama-mura,  Aki-gorl,  Tosa,  Japan.  Ore  is  chalco- 
Pynte,  mixed  with  iron  pyrites,  a\'eraging  alxjut  7%  copper,  fKcyrritig  in 
•enwes  in  count r>'  rrK^ks  of  sliale  and  HandBtoiie^  with  intercalated  red  and 
and  gret^n  ^tchalkstciiK  Production  m  llMMJ  was  138,032  lbs.  refined  copper. 
fiOKoiSm  MINE.  JAPAN. 

Miup  office:   Kanio-mnm,   Nii^gori,    lyo,   Japan.     Ore  is  ehalcopyrite 

n^ed  with  iron  pyrites,  ciirr^'ing  3.5%  to  4%  copper,  in  narrow^  veins  a^erag- 

r^  *'  width,  fM'i'urring  in  chlorite-amphibolite.     Production  for  1900  was 

'  •'^'3]bs.  refintMl  copper. 

'^^LDEN  MINING  CO.  WASHINGTON. 

•Mine  office:    Clielan,    Chelan  Co.,    Wash.     Lands,   3  elaims,   area   60 

'^>  opened  by  3  tunnels,  longest  .StW,  showing  a  vein  of  40'  lo  54'  width, 

|^"*g  low-grade  auriferoui*  copper  ores.     Ctntipwny  plan.s  installation  of 

^rill  rompi*e?wor  and  an  aerial  tram  in  wprin^  of  IIMM,  and  i.H  said  to  have 

I .   '^tcil  with  the  Chelan  Transportation  it  Smelting  Co.  for  a  consider- 

Hn*^  *^re  production,  at  rate  of  2tX>  tons  daily, 

^^t>EK  EXTENSION  GOLD  &  COPPER  MINING  CO.       WASHINGTOH- 

Mific  office:  Chelan,  Chelan  Co.,  Wash.     VW  J,  liowen,  .secretary  and 

^***^nd   manager.     Capitalization,    $l,5f>0,0t)0.     Lands,    2    claims    on     the 

^^**Wn  lode,  near  Chelan, 
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HIGH  HUL  MIIfE.  VIKGIHIA,' 

Owned  and  operated  by  Virginia  Copper  Co.,  Ltd. 
HIGHLAND  BOY  CONSOLIDATED  MINING  CO.  UTAH. 

Mine  offiue:  Bniglrmm  Canyon,  Salt  I.«ake  Co.,  Utah.  J.  W.  HousloUi 
president;  Clarent^e  K.  McConiick,  secretary  and  treasurer.  Lands,  5| 
acres,  surrounded  by  the  Utah  ConsoUduted,  Yam  pa,  Boston  Consolidate 
and  other  mines.  Development  Ls  by  a  2,(RMy  tunnel,  with  about  4,000'  ol 
underj^roniid  opening!^.  Property  repaRled  a.s  decidedly  valuable. 
HIGHLANB  BOY  GOLD  4  COPPER  MINING  CO.  UTAH^ 

Stock  c*^Mlt'd  by  Utah  Consolidatal  Mines  Co.,  Ltd. 
HIGH  LONESOME  GOLD  MINIKG  &  MILLING  CO.  COLORAIK)^ 

Mine  t>ffite:  Coulter,  Grant  Co.,  Colo.  Organized  19<>2,  with  capital<i 
i^ation  $5(X*,00((.  l>r.  \\\  E.  Uammel,  serretarj'  and  treai?urcr ;  E.  S.  ReardoQ| 
vice-president  and  superintendent.  Claimed  to  have  ore  body,  exixjsed  bj^ 
open-cut,  'SH*  wide,  assaying  18%  to  21%  cupper  and  oue-half  oz.  gold  pel 
ton.  I 

HIGH  TOP  COPPER  MINING  CO.  VIRGIHIA. 

Office:  150  Nassau  St.,  Xew  York.  Mine  office:  Elktou,  Va,  Emplo>ia 
about  125  men.  Orgaiii/,cd  1902,  under  laws  of  New  Jersey,  mth  capital-^ 
ization  |5,000,(MM),  .shares  $10  par.  Morriw  D,  Brown,  pn^ident;  Prenticfl 
W.  Brown,  sccrelary  and  treasurer;  S.  D.  Brown,  general  maniigcr;  RobU 
D.  Crawfonl,  mine  superintendent.  Lantb,  about  l;fKM>  acrc^,  owned  ill 
fee,  in  Greene  county,  Virginia,  7  mile*!  from  Norfolk  A:  Western  railroad, 
,Has  3  wide  fissurt*  veins,  traceable  one  mile,  showing  native  copper  and 
carbonate  and  sulphide  ores,  latter  estimated  to  contain  average  values  d 
6%  copper,  10  ok.  silver  and  $15  gold  per  ton.  Is  worked  open-eastj 
with  steam  power  and  a  good  mining  equipment. 
MINA  LA  HIGIJERA.  CHILBi 

In  vicinity  of  Cociuirnbo,  Chile.  Was  a  small  producer  at  !a^t  accouiitA 
HILETA  GOLD  A  SILVER  MINING  CO.  MEXICa 

Mine  offit-e:  VelardeBa,  Durango,  Mex,  Carter  Barker,  Bup)erintendenti 
Landa,  89  acreis,  cany  ing  5  veins,  one  with  silver-copper  ore,  on  which  1 
shaft  was  sunk  350'.  Has  steam  and  gasoline  power  and  air  comprewat 
Property  adjoiiis  the  Velardena  mines  of  the  Guggenheim  Exploration  Ofl 
F.  C*  HILLS  &  CO.  SPAIM 

An  Engli.sh  corporation  operating  the  Castillo  del  Buitron  mine. 
HILLSIDE  COPPER  MINING  CO.  NEVADA. 

Office:  201  Excliange  Bldg.,  Denver,  Colo.  Mine  office:  Pioche,  LidcoIi) 
Co..  Nev.  Organized  under  laws  of  Nevada  with  capitalization  $2,000,00(^ 
shares  SI  par.  Wm.  Gelder,  president;  M.  E.  BufRngton.  secretary;  J,  Ki 
Gelder,  treaaurer.  Employed  40  men  in  1901,  but  was  idle  at  last  aocounta^ 
HIMALAYA  MINING  CORPORATION,  LTD.  IHDIA, 

Offices:  Leoox  House,  Howard  St.,  London,  W.  C.^  Eng.  Sir  W,  H. 
D'Oyley,  chainnan.  Registered  March  7,  1902,  viith  capital,  nominalj,! 
£30,O0O»  to  acquire  the  Kai  copper  mine,  Kimxaon  Division,  North we^l 
Inditt. 
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HmA&UTE  MIKES,  JAPAB. 

Miiir  offirf*:   Nihukawft,    Rikuchy^    Japan.     T.   Tokoyama^   owner;  S. 
Tsuboufiu,  8uj)€'rintendent.     Ores   carry    silver   find   coppor.     Mine*   havp 
fteaaj  stul  electric  power,  and  smelter.     Eiupby  about  5(10  men. 
HlSJUnmE  MINE.  JAPAN. 

MiJU'  ritiice:  Knwada,  Oe-gori,  Awa,  Japan.     A  comparatively  new  pro- 
perty.   Ore  is  ehalcopyrite,  slightly  argent  if  eroua,  and  averaging  4%  copper. 
rtccumng  embedded  in  elay-amphibolite,  li«d»  ranging  2'  to  5'  in  thickneos. 
Output  in  1899  wa.^  112,196  lbs»  refined  copper. 
HISAmCHI  MINE.  JAPAN. 

Mine  office:  Nakagawa^mura,  Senhoku-gori,  tJgo,  Japan.    Ore  is  chal- 
copyrite,  associated  with  sphalerite  and  iron  pyritea,  all  slightly  argentifer- 
ous, in  a  vein  in  augite-andesile.     Production  for  1900  wa^  134,074  momme 
of  siher  and  560,268  II  »s,  refined  copper. 
HOBGES  HILL  MIlfE.  NORTH  CAROLINA. 

An  old  and  idle  property  In  Guilfoixl  Co.,  N.  C.     Ore  is  clmlcopyrite 
^"ith  quiirtz  jeangue,  in  vein  of  6'  to  12'  width. 
HOFMAH  CLAIMS.  '  CALIFORNIA. 

Four  claims,  areA  80  acres,  near  Ukiah,  Lake  Co.»  CaL,  giving  assays 
^  *%  copper,  %5  gold  and  2  oz.  silver  per  ton,  from  carbonate*  and  sulphide 
ores. 

HOFRET  EL  NAHAS  MINE.  S00AN. 

I«  Southwest  Kordi>faii,  AngIo*Egyptian  Sudan.    Is  worked  in  a  small 
**y  to  meet  purely  local  demand»t  t>J"***^  being  smelted  in  n  primitix  e  man- 
f^Pf  at  the  rniiies. 
HOGASHO  MINE.  JAPAN. 

Mine  office:  Hatayama-mura,  Aki-gori,  Toaa,  Japan.  Ore  is  chalco- 
PT^te,  mixed  with  iron  pyrites,  averaging  about  1%  eopfxr,  utcurring  in 
lenses  in  country  ro<*kt*  of  nhale  and  Htindhtom^  with  intercalated  red  mid 
"nd  priMTi  schalk.*^tein.  Produc  tion  in  lOCX)  was  138,032  lbs.  refined  copper. 
HOKOISHI  MINE.  JAPAN. 

Mine  office:   Kamo-mura,   Nii-gori,    lyo,   Japan.     Ore  is   chalcopyrite 
ttitxet!  with  iron  pynte,'^,  carrying  3.5%  to  4%  copper,  iu  narrow  \^\i\a  averag- 
^H  y  width,  t)ccnrring  in  chlorite-amphibolile.     Prmluetion  for  19(X)  was 
''^(373  lbs.  re  fined  copper. 
HOLDEir  MINING  CO.  WASHINGTON. 

Mine  office:  Chelan,  Cltolan  Co.,  Wasli.  Lands,  3  claims,  area  t>t> 
*"^f  opened  by  3  tumick,  longest  500',  showing  a  vein  of  40'  to  TA*  widrh, 
^'''ftybig  low-gnide  auriferous  copper  ores.  Company  plans  installation  of 
^'^  conipre*>tsor  and  an  aerial  tram  in  spring  <vf  UHW,  and  in  said  to  have 
*"t^iirticted  with  the  Chelan  TranKportat ion  ^  Snjt4ting  Co.  for  a  consider- 
aUe  ore  production,  at  rate  of  200  tout*  daily. 
HOLDEK  EXTENSION  GOLD  &  COPPER  MINING  CO.       WASHINGTON. 

Mint?  office:  Chelan,  Chelan  Co,,  Wash.  \^",  J.  liowen^  secretary  and 
^'"^'ral  iTittnager.  Cjipitalization,  11,500,000.  Lands,  2  claims  on  the 
^'''^t'ri  IckJc,  near  Chelan. 
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HIGH  HILL  MIWE.  VIRGIIIIA* 

Owned  and  t»perated  by  Virginia  Copper  Co.,  Ltxl. 
mOHLAUD  BOY  COnSOLfDATED  MINIHG  CO.  UTAH. 

Jlint!  ofliic*:  Biiighani  Canyojj,  Salt  Lake  Co.,  Utah.  J.  W.  Houstoim 
president ;  ('lareiRv  K.  Mr(,kimick,  secretary  and  trea^urex.  Lands,  *M 
acres,  surroiiiided  by  the  Utah  ConsoUdatod,  Yam  pa,  lk>,stou  Cc»n.solidated 
and  other  mines.  Development  Is  l^y  a  *2,(i(jy  tunnel,  with  alx»ut  4,000'  d 
undergrcDund  opeiiiiif!;s,  Prr>p>erty  repaixied  its  decidedly  valtiable, 
HIGHLAND  BOY  GOLD  ^b  COPPER  MINING  CO,  UTAHJ 

StfM'k  f>u lied  liy  I'tali  CoiisoUdatet!  Mines  Co.,  Ltd.  i 

HIGH  LONESOME  GOLD  MUflKG  &  MILLING  CO.  COLORADOi 

Mine  offii'e:  Coulter^  Grant  Co.,  Colo.  Organized  1902,  with  capituli 
tJEatioG  $5(K),tMXL  Dr.  W-  E.  Rannnel^  se<Mt't^ry  and  tn?asurer ;  E.  S.  Reaxdon^ 
vice-president  and  sni>erintendeiit.  Claimed  to  ha\'e  ore  body,  exposed  by 
open-cut,  38'  wide,  assaying  18%  to  21%  copper  and  oue-half  02.  gold  poi 
ton. 
HIGH  TOP  COPPER  MINING  CO.  VIRGINIA. 

Office:  150  Na.<sau  St.,  New  York.  Mine  office:  Biktou,  Va.  Employ* 
about  125  men.  Organized  1902,  under  laws  of  New  Jersey,  with  c^pital^ 
iJiatiou  $5,000,0(H>,  «harc«  ^10  par.  Morris  D.  Brown,  president;  Prentic< 
W.  Brown,  ssccretary  and  treaHurer;  8,  D.  Brown,  general  majiager;  Hob<H 
D.  Crawfonl,  mine  ^:^iUJx^rintent!ent.  Laiidi*,  about  IjtMM)  acrefis,  owned  IQ 
foe,  in  Greene  coutitj ,  Virgiiua,  7  miles  from  Norfolk  k  Western  railroad* 
Has  3  wide  fissure  veins,  traceable  one  mile,  showing  native  copper  an4 
carbonate  and  sulpltide  ores^  latter  estimated  to  contain  average  values  d 
0%  copper,  10  oz.  silver  and  S15  gold  per  ton.  Is  worketl  open-castj 
with  steam  power  and  a  good  mining  equipment. 
MINA  LA  HIGITERA.  CHILE 

III  vicinity  of  Coquimbo,  Chile.  Was  a  small  producer  at  last  account^ 
HILETA  GOLD  h  SILVER  MINIHG  CO.  MEXICO. 

Mine  office  i  Velardena,  Durango,  Mex.  Carter  Barker,  euperintendetii 
Lands,  89  acres,  carr^^ing  5  veins,  one  with  silver-copper  ore,  on  which  I 
shaft  was  sunk  350'.  Has  steam  and  gasoline  power  and  air  compreesoc 
Property  adjoins  the  Velardena  mine^^  of  the  Guggenlieim  Exploration  Oo 
F.  C*  HILLS  &  CO.  SPAHi 

An  English  corporation  operating  the  Castillo  del  Buitron  mine.  j 

HILLSIDE  COPPER  MINING  CO.  NEVABaJ 

Office:  201  Exchange  Bldg.,  Denver,  Colo.  Mine  offii-e:  Pioche,  Linco!ii 
Co.,  Nev,  Organized  under  laws  of  Nevada  vnih.  capitalization  S2.0O0,0O0iJ 
shares  SI  par.  Wm.  Gelder.  president;  M.  E.  Buffingtoa,  secretary;  J.  £j 
Gelder,  treasurer.  Employed  40  men  in  1901,  but  was  idle  at  last  account«J 
HIMALAYA  MINING  CORPORATION,  LTD,  INBIAJ 

Offices:  Lenox  Hoyse,  Howard  St.,  London,  W.  C,  Eng.  Sir  W.  H 
D*Oyley,  chairman.  Registered  March  7,  1902,  with  capital,  nomiiial, 
£30,000,  to  acquire  the  Rai  copper  mine,  Kumaon  Division,  Noi 
India. 


HIRAKANE-HOLDEN, 
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HKAXAHE  MUTESL  JAPAJI. 

Mine  offi(M?:  Nibukawa,   Rikuehu,   Japan.     T.   Tokoyama,   owner;  8, 
Tsnibouchi,  superintendent.     Ores   carry    silver   and    copper.     Mitias   liave 
»«aiu  and  electric  power,  and  smelter.     Employ  alxmt  5()0  men. 
HISAMUHE  MUTE.  JAPAN. 

iJineoflSce:  Kawada,  Oe-gori»  Awa,  Japan.  A  romparatively  new  prci- 
perty,  Ore  is  chalcopyrite,  K]ig;ht1y  argent  if  eroua,  and  averaging  4%  copper, 
orcurrmg  ernhedded  in  clay-am phibolite,  beds  ranging  2'  to  5'  in  thickneaa. 
Chjtput  in  1899  wa»  112,196  lbs.  reined  copper. 

HZSOICm  MIHE.  JAPAN. 

Mine  office:  Nakagawa-mura,  Benboku-gori,  UgO|  Japan.  Ore  is  cbal- 
ifipynte.  Associated  with  Bphalerite  and  iron  pyrites^  all  aliglitly  argent  if  er- 
OQIi  in  ft  vein  in  augite-andesite.  Production  for  IftOO  waa  131,074  momme 
of  silver  and  5t)6,268  lbs.  refined  copper. 

HODGES  HILL  MINE.  NORTH  CAROLINA, 

All  old  aiid  idle  property  in  Guilfor«l  Co,,  N.  C»  Ore  ia  clmlcopyrit^ 
with  quartx  gangue,  in  vein  of  &  to  12'  widtji. 

HOFMAir  CLAIMS.  '  CALIFORNIA, 

Four  claims,  area  80  acres^  near  Ukiab,  Lake  Co.,  Cal,.  giving  assays 

of  6%  copper^  $5  gold  and  2  oss.  silver  per  ton,  from  carbonate  and  sulphide 

HOPRET  EL  HAHAS  MINE.  SUDAN. 

In  Southwest  Kordi^fau,  Anglo Eg>'ptian  Sudan.    I«  worked  m  a  small 
**y  U)  aiett  purtly  local  demandw,  ores  being  smelted  in  ii  priniilivc  man- 
'w  at  the  mines. 
HO&ASHO  MINE,  JAPAN. 

Mine  office:  Hatayama-mura,  Aki-gori,  Tosa,  Japan,  Ore  is  chalco- 
Pynte,  mixed  with  iron  pyrites,  averaging  about  7%  copper,  occtirnng  in 
"*•*  in  country  roclcs  of  ^hale  and  .'^iidHtone,  with  iiiterciiltitwl  xvd  tind 
andgreiMi  scbalk^tein.  Production  in  19CK)  waa  138,032  lbs.  refined  copp>er. 
ROKOISHI  MINE.  JAPAN. 

h\m  office:    Kamo-mura,    Nii-gori^    lyo,   Japan.     Ore   is  elialcopyritc 
maed  with  iron  pyritp.*^,  carrvttig  3.5%  to  4%  copper,  in  narrow  \'eirif»  averag- 
'^  1'  widlli,  occurring  in  ciilorit^-ampbibolile.     PrcKluction  for  1900  wa.s 
^2,373  Ux^.  rt-finiii  ropper. 
^OLDEff  BONING  CO.  WASHINGTON. 

^ni<*  office:  Chelan,  Clielan  Co.,  Wa«h.  Lands,  3  cluims,  area  00 
i^T**,  opened  by  3  tunnek,  longest  500',  showing  a  vein  of  40'  to  M'  width, 
^^y*^g  bw-grade  aurifejous  copper  ores.  Company  plans  installation  of 
*  "Hiiill  compressor  and  an  aerial  tram  in  spriiij^  af  1004,  and  \\^  siiid  to  Imvo 
t^t^fltrafi^  with  the  Chelan  TraiLHjxjrtation  ^  Sn Kilting  Co.  for  a  consider- 
i^Jeore  production,  at  rate  of  2tH)  ton.s  daily. 
HOLDEJT  EXTENSION  GOLD  &  COPPER  MINING  CO.       WASHINGTON- 

•^'me  oliice:  Chelan,  Chelan  Co.,  Wash.     V\\  J.   Bo  wen,  secretary  and 
niajiager.     Capitalization,    $l,5O0,0(K),     Lands,    2    clnimB    on    the 
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HIGH  HItL  Mllfl.  VmGIlTLL 

Owned  and  nj>craled  by  Virginia  Copper  Co.,  Ltd. 
HIGHLAND  BOY  CONSOLIDATED  MIHIHG  CO.  UTAH. 

Mine  tjlfire:  Bkighani  Canyon,  8alt  Lake  Co.^  Utah.  J,  W.  HoUi$ton, 
presideat;  Clarence  K.  MtCoriiick,  secretary'  and  treasurer.  Land«s.  54' 
af'res,  surmimded  l>y  the  Utah  Consolidated,  Yampa,  Boston  Consolidated 
and  other  minas.  Developinriit  in  bv  a  2lUXy  tunnel,  >vnth  about  4,000'  of 
undergrfHJiid  openings.     Property  regartle<l  iks  decidedly  valuable.  i 

HIGHLAND  BOY  GOLD  &  COPPER  MINIKG  CO.  UTAHJ 

Stork  owned  by  Utah  Conriolidatetl  ilincH  Cb.,  Ltd. 
HIGH  LONESOME  GOLD  MINING  &  MILLING  CO.  COLORADO 

Mine  office :  Coulter,  Gnint  Co.,  Colo.  Organized  19t^2,  with  capital* 
ization  S5»X^fXI0,  Ur.  W.  E.  Ranirnel,  »ei'relar>'  and  treasurer; E.  S.  Eeatdooi 
%iee-presjdetit  and  superintendent,  Claimetl  to  have  ore  body^  exposed  bj 
op^n-cut,  38'  wide^  assaying  18%  to  21%  copper  and  one-half  oz,  gold  pel 
toil. 
HIGH  TOP  COPPER  MINING  CO.  VIRGINIA^ 

Office:  150  Na^^^sau  St.,  New  York.  Mine  office:  Elktou,  Va.  Employa 
about  125  men.  Orp:aniy.ed  1902,  under  laws  of  New  Jersey,  with  capttai^ 
ization  $5,000,OfH>,  shares  SIO  par.  Morris  U,  Browu,  president;  Preutic^ 
W.  Brown,  secret aiy  and  treasurer;  8.  D.  Brown,  general  umnager;  Robt< 
D.  Crawford,  mine  tfiiperintejidtjiit*  Laiidii,  about  1,000  acres,  owned  ill 
fee,  in  Greene  county^  Virginia,  7  miles  from  Norfolk  it  Western  railroad, 
Has  3  wide  fissure  veins,  traceable  one  mile,  showing  native  copper  anil 
carbonate  and  sulphide  ore*,  latter  e>8tiuiated  to  contain  average  values  a( 
6%  copper,  10  oz.  .silver  and  $15  gold  per  ton.  Is  worked  open-i*a«lj 
with  8t€am  power  and  a  good  mining  equipment. 
MINA  LA  mGUERA.  CHILE 

In  vicinity  of  Coquimbo,  Chile.  Was  a  small  pn>ducer  at  laat  accountjij 
HILETA  GOLD  &  SILVER  MINING  CO,  MEXICO^ 

Mine  office:  Velardefia^  Durango,  Mex.  Carter  Barker^  superintendent 
Lands,  89  acres ^  carrying  5  veins,  one  with  silver-copper  ore,  on  which  I 
shaft  was  sunk  350^.  Has  steam  and  gasoline  power  and  air  compFeesoC 
Property  adjoins  the  VeJardefm  mines  of  the  GuggeDheim  Exploration  Cdi 
F.  C.  HILLS  a^  CO.  SPAIM 

An  English  corporation  operating  the  Castillo  del  Buitron  mine. 
HILLSIDE  COPPER  MINING  CO,  NEVADA 

Office:  201  Exchange  Bldg.,  Denver,  Colo.  Mine  office:  Pioche,  Lincola 
Co,,  Nev.  OrgaaiKed  under  laws  of  Nevada  with  capitalization  $2,OOO;CKJ0j 
shares  SI  par.  Wrn^  Gclder,  president ;  M-  E,  Buffington,  secretary;  J.  E, 
Gelder,  treAsnrer.  Employed  40  men  in  1901,  but  was  idle  at  last  account* 
HIMALAYA  MINING  CORPORATION,  LTD.  INDIaJ 

Offices:  Lenox  House,  Howard  St.,  London^  W,  C,  Eng.     Sir  W.  hJ 
D'Oyley,   chairman.     Registered   March   7,   1902,   with     capital,   nominalj 
£30,000,  to  acquire  the  Rai  copper  mine,   Kimiaon  Di\iflion,  Northwe 
India. 


niBA  KA  SE-HOLDEN. 

mSLASJM  MIKES.  JAPAB. 

Mki'  ofljiH*:   Niliukawit,    Rikuchu,    Japan.     T,   Tokoyama,   owtter;  9^. 
T^houdii,  ftuperinteiident.     One*   cany   silver   imd   copper.     Mines  Iwve 
st^am  and  plectrii^  power,  and  amelt^r.     Employ  about  500  men. 
HISAMUHE  MmE.  JAPAK, 

Mine  office:  Kawiulft,  0«5-gori,  Awa,  Japan.     A  roinparatlvely  new  pro-       ^ 

perty.   (>e  h  chalcopyrite,  *dightly  argentiferous,  luid  avemgliig  4%  copper,      ^M 

^  «)(curriug  cmheddetl  in  clay-amphihtilile,  beds  ranging  2'  t^  5'  m  tliickjieas.      ^M 

■  <hilput  in  IHH^  was  112,196  lbs.  reRiied  copper.  H 

P  mMicm  MmE.  japah*     ^ 


I 


¥ 


JAPAH* 

Mine  office:  XakagawB-mura,  Senhoku-gori,  Ugo,  Japan.     Ore  is  chal- 
copyrite, associated  with  sphalerite  and   iron  pyritea,  all  sliglitlv  argentif ci^ 
ous,  in  a  vein  in  augite-andesite.     Production  for  1900  was  134,074  monune 
of  silver  and  5(i6,26S  lbs.  refined  copper. 
HODGES  HILL  BtmE.  HORTH  CAROLINA. 

All  old  and  idle  property  in  Guilford  Co*,  N.  C.    Ore  is  chalcopyrite 
with  quartz  gang:ue,  in  vein  of  6'  to  12'  width. 
HOFlAJf  CLAIMS.  '   CALIFORIOA* 

Four  claims,  area  80  acres,  near  Ukiah,  Lake  Co.,  CaL,  giving  assays 
<rf  6%  copper,  $5  gold  and  2  ox.  silver  per  ton,  from  carbonate  and  sulphide 
ores. 

HOFRET  EL  If AHAS  MXHE.  SUDAK, 

In  Southwest  Kardofan,  Anglo- Eg:yptia-n  Sudan.     Is  worked  in  a  small 
^y  U>  meet  purely  local  demands,  ores  being  smelted  in  a  primitive  man* 
^»«r  at  the  mines, 
HOGASHO  MINE.  JAPAN, 

Mine  office:  Hatayama-mura,  Aki-gori,  Tosa,  Japan.  Ore  is  chalco- 
Pyntc,  mixed  with  iron  pyrites,  averaging  about  7%  copper,  occurriJig  in 
*^^*^f&  in  country  rot^kn  of  sliak*  and  t^andsti>nc,  with  intercalated  red  antl 
«nd  green  schalkstein.  Production  in  1900  was  138,032  lbs,  refined  cop|x-r. 
HOKOISHI  lOKE.  JAPAK. 

Minr  office:   Kamo-mura,    Nii-gori^    lyo,   Japan.     Ore   is   chalcopyrite 
I^LXwj  with  iron  pyrites,  carrjnng  3,5%  to  4%  copper,  in  narrow  \ eina  a'^ crag- 
'^«  i'  «idth,  occurring  in  ehlorite-ampldbolite.     Production  for  1900  was 
'^2,373  lb.  refiiitHi  copper. 
*Jt>LtlEl»  MINING  CO.  WASHINGTON. 

Mine  office:  Chelan,  Chelan  Co.,  Wash.  Lands,  3  claims,  area  (iO 
'^Wa,  opened  by  3  tunnels,  longest  500',  showing  a  vein  of  40'  to  54'  widt!;, 
'■'^n)'fhg  low-grade  auriferous  copper  ores.  Company  phum  installation  of 
tt  (Hirill  con i pressor  and  an  aerial  tram  in  spring  of  1904,  atui  is  sitid  to  Imve 
txintracted  ^^^jth  the  Chelan  Transporlatioti  &  Smelting  Co.  for  a  consider- 
^^^Ipopp  production,  at  rate  of  2(K)  tons*  daily. 
HOIDEK  EXTENSION  GOLD  &  COPPER  MINING  CO.       WASHINGTON. 

Mine  ollicc:  Chelan,  Chelan  Co.,  Wasti.  \\\  J.  Bowen,  secretary*  and 
manager.  CapitaUj^ation,  $l,5O0,(>tKl  Lands,  2  claims  on  the 
lode,   neiir  CI i clan. 
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HIGH  HILL  MITO.  VTRGIHIiL 

Owned  and  operated  by  Virginia  Copper  Co,^  Ltd* 
HIGHLAND  BOY  COWSOLIDATED  MDfING  CO.  UTAH. 

Mine  (jlHte:  Binghaxii  Canyon,  Salt  Lake  Co.^  Utah.  J.  W.  HoUiiton, 
president;  Clarence  K,  McC'omick,  secretary  and  treasurer.  Lands,  54 
acres,  surronndcd  by  the  Utah  ConsoUdatcd,  Yampn,  Tloslon  Consolidated 
and  other  rnine^?.  Development  is  by  a  2;li(M/  tunnel,  with  about  4,000'  of 
under^rDUiid  opening:^.  Property  repiinied  as  decidedly  valuable. 
HIGHLAJH)  BOY  GOLD  ^  COPPER  MINIHG  CO.  UTAH. 

Slock  owned  by  l^ltih  (\^!Lsoli dated  Mine,s  Co.,  Ltd. 
HIGH  LONESOME  GOLD  MINmO  A  MILLING  CO.  COLORADO. 

Mine  odice:  Coulter,  Grant  Co.,  Colo.  Urganixed  IW2,  with  capital* 
ization  $5(JIJ,0(KJ.  Dr.  W.  E.  UiiiiinicI,  se<*i*etar3'  and  treasurer,  E.  8.  Reanloti, 
viee^pre^ideiit  and  superintendent.  Claimed  to  have  ore  body,  ocpoeed  by 
open-cut,  38'  wide,  assaying  18%  to  21%  copper  and  one-half  oa.  gold  per 
ton* 
HIGH  TOP  COPPER  MINING  CO.  VIHGimA. 

(Jffite:  150  \jt-isau  St.,  New  York.  Mine  office:  Elkton,  Va.  Blmploys- 
about  125  men.  Or^^aiiizcd  1902,  under  laws  of  New  Jersey,  mth  capital* 
ization  $5»000,tXKI,  sliares*  SlO  par.  Morris  D.  Brown,  president;  Prentice 
W.  Brown,  secret aiy  and  treasurer;  S.  D.  Brown,  general  manager;  Hobt. 
D.  Crawford,  mine  superintendent.  Lands,  about  1,000  aercs^  omicd  in 
fee,  in  Greene  county,  Virginia,  7  miles  from  Norfolk  A*  Western  railroads 
Haa  3  wide  fissure  veins,  traceable  one  mile,  showing  native  copper  and 
carbonate  and  sulphide  ores,  latter  estimated  to  contain  average  values  of 
6%  copper,  10  or.,  silver  and  $15  gold  per  ton.  Is  worked  open^4wt, 
with  fiteam  power  and  a  good  mining  equipment, 
mNA  LA  HIGDERA,  CHILE. 

In  vicinity  of  Coquimbo,  Chile.  Was  a  small  producer  at  last  accounts. 
HILETA  GOLD  ^  SILVER  MINING  CO.  MEXICO. 

Mine  office:  Velardena,  Diirango,  Mex.  Carter  Barker,  superintendent. 
Lands,  89  acres,  carrying  5  veins,  one  with  silver-coppej'  ore,  on  which  a 
shaft  was  sunk  350'.  Has  Btcam  and  gasoline  power  aiid  air  compressor. 
Property  adjoins  the  Velardena  mines  of  the  Guggenheim  Exploration  Co. 
F.  C.  HILLS  &  CO,  SPAIN. 

An  English  corporation  operating  the  Castillo  del  Buitron  mine, 
HILLSIDE  COPPER  MINING  CO,  NEVADA. 

Office:  201  Exchange  Bldg.,  Denver,  Colo.  Mine  office:  Pioche,  Lincolrt 
Co..  Nev.  Organized  tinder  laws  of  Nevada  with  capitalization  $2,000,000, 
shares  SI  par.  Wm.  Gelder,  preaident;  M.  E.  Buffington,  secretary;  J.  E. 
Gelder,  treasurer.  Employed  40  coen  in  1901,  but  was  idle  at  last  a4:*couzit4, 
HIMALAYA  MINING  CORPORATION^  LTD.  HTDIA. 

Offices:  Lenox  House.  Howard  St.,  London,  W.  C,  Eng.  Sir  W,  H. 
D'Oyley,  chairman.  Registered  March  7,  1902,  with  capital,  nomitia], 
£30,000,  to  acquire  the  Rai  copper  mine,  Ktmiaon  Division,  NorUiwvsi 
India. 
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HIRAKAHE  MIIIES.  JAPAH. 

Mine  office:  Nibukawa,   Rikuchu,   Japan.    T.   Tokoyama,   owner;  S. 
Tsubouchi,   superintendent.     Ores   carry  silver  and   copper.     Mines   have 
steani  and  electric  power,  and  smelter.     Employ  about  500  men. 
mSAMITNE  MniE.  JAPAN. 

Mine  office:  Kawada,  Oe-gori,  Awa,  Japan.  A  comparatively  new  pro- 
perty. Ore  is  chalcopyrite,  slightly  argentiferous,  and  averaging  4%  copper, 
occurring  embedded  in  clay-amphibolite,  beds  ranging  2^  to  5'  in  thickness. 
Output  in  1899  was  112,196  lbs.  refined  copper. 

mSARICHI  MniE.  JAPAN. 

Mine  office:  Nakagawa-mura,  Senhoku-^oii,  Ugo,  Japan.  Ore  is  chal- 
copyrite, associated  iKith  sphalerite  and  iron  pyrites,  all  slightly  argentifer- 
ous, in  a  vein  in  augite-andesite.  Production  for  1900  was  134,074  monmie 
of  silver  and  566,268  lbs.  refined  copper. 

HODGES  HILL  MINE.  NORTH  CAROLINA. 

An  old  and  idle  property  in  Guilford  Co.,  N.  C.  Ore  is  chalcopyrite 
with  quartz  gangue,  in  vein  of  6'  to  12^  width. 

HOFHAN  CLAIMS.  '  CALIFORNIA. 

Four  claims,  area  80  acres,  near  Ukiah,  Lake  Co.,  Cal.,  giving  assays 
of  6%  copper,  $5  gold  and  2  oz.  silver  per  ton,  from  carbonate  and  sulphide 
ores. 

HOFRET  EL  NAHAS  MINE.  SUDAN. 

In  Southwest  Kordofan,  Anglo-Egyptian  Sudan.  Is  worked  in  a  small 
way  to  meet  purely  local  demands,  ores  being  smelted  in  a  primitive  man- 
ner at  the  mines. 

HOGASHO  MINE.  JAPAN. 

Mine  office:  Hatayama-mura,  Aki-gori,  Tosa,  Japan.  Ore  is  chalco- 
pyrite, mixed  with  iron  pyrites,  averaging  about  7%  copper,  occurring  in 
lenses  in  country  rocks  of  shale  and  sandstone,  with  intercalated  red  and 
and  green  schalkstein.  Production  in  1900  was  138,032  lbs.  refined  copper. 
HOKOISm  MINE.  JAPAN. 

Mine  office:  Kamo-mura,  Nii-gori,  lyo,  Japan.  Ore  is  chalcopyrite 
mixed  with  iron  pyrites,  carrying  3.5%  to  4%  copper,  in  narrow  veins  averag- 
ing 1'  width,  occurring  in  chlorite-amphibolite.  Production  for  1900  was 
52,373  lbs.  refined  copper. 

HOLDEN  MINING  CO.  WASHINGTON. 

Mine  office:  Chelan,  Chelan  Co.,  Wash.  Lands,  3  claims,  area  60 
acres,  opened  by  3  tunnels,  longest  500',  showing  a  vein  of  40'  to  54'  width, 
carrying  low-grade  auriferous  copper  ores.  Company  plans  installation  of 
a  10-drill  compressor  and  an  aerial  tram  in  spring  of  1904,  and  is  said  to  have 
contracted  with  the  Chelan  Transportation  &  Smelting  Co.  for  a  consider- 
able ore  production,  at  rate  of  200  tons  daily. 

HOLDEN  EXTENSION  GOLD  &  COPPER  MINING  CO.       WASHINGTON. 
Mine  office:  Chelan,  Chelan  Co.,  Wash.     W.  J.  Bowen,  secretary  and 
general   manager.    Capitalization,    $1,500,000.     Lands,    2    claims    on    the 
Holden  lode,  near  Chelan. 
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acres.    Development  m  by  tunnels  of  125'  and  250',     Properly  b  iu 
Solomon  Springs  district,  about  5  miles  southeiist  of  Biabec,     The  surfa4.'« 
showing,  aa  ia  the  case  nearly  ever}*\vhere  iu  the  Wanrn  district^  gives  but 
small  out<Top^  of  ore,  but  geological  conditions  are  favorable  to  the  existence 
of  large  aT]d  pruiitable  otp  bodie.s  al  dcpt!^ 
HOULIHAN  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Ji*ronie  Junction,  Yavapai  Co.^  Arijc.     J.  T.  Whedon,  pn%i-fl 
dent;  Geo.  Houlihan,  vi<*e  president;  Geo.  C.  Wesjt,  «e4'relary  and  trefl«urrr,  ™ 
Has  a  my  f^liiift,  saiil  to  cut  a  35'  vein. 
HOWARD  COPPER  CO.  MONTANA. 

Mine  ofllcc :  riiillipsburg,  Granit^j  Co.,  Moni ,  Letter  returncHi  unclaimed 
from  foniier  office,  61 S  Broadway,  New  York.  Organued  under  laws  of 
South  Dakota,  with  cupitalization  |l,50(),(KXl,  ijharcs  $1  par.  Lyman  X. 
Loomis,  of  Butte,  Montana,  president  and  treasurer.  Lands,  60  acres,  on 
which  a  little  de^'eJopmellt  work  haj^  been  done.  Title  supposed  lo  have 
been  lost.  President  said  to  be  an  honest  man,  but  company  was  promoted  by 
Ralph  M.  Jaroby, 
HOWARD  MINING  CO.  VLRGIKU. 

Mine  office:  Virgiliua,  Halifax  Co.,  Va.  C.  N.  Howartl,  g'ineral  majiager. 
Property  is  the  Chapix'l  urine,  IQ  miles  from  Virgdina  and  adjoining  the 
High  Hill  mine  of  the  Virginia  Copper  Co.  on  the  northeast,  altio  a  gq«id  prop- 
erty about  4^  miles  north  of  Virgilirui.  Only  tsurface  prospecting  was  in 
progress  at  close  of  M)03. 
HOWELL  MINES.  AUSTRALIA. 

Mine  otHce:  Howell,  N.S.  W.,  Australia,     John  Howell,  manager.     Prop- 
erty includes  the  Conrad  mine,  with  a  250'  niahi  shaft,  showing  a  good  ore^ 
body  assaying  3%  copper  and  2  Jwts.  gold,  with  good  tin  values.     Erection 
of  smelter  m  contemplated. 
HOWLE  COPPER  MINES,  •  ARIZONA.' 

Mine  office:  Glnlw,  Gila  Co.j,  An 55. 
HUACHUCA  CONSOLIDATED  MINING  CO,  ARIZONA, 

Oflicc:  Bisbee,  C<»chise  Co.,   Ariz.     J.  S.  Parmerlee,  general 
Jas.  G.  Corre-a,  secretary.     Capitalization  $1/250,000,  aharea  |5  par. 
22  claims,  area  440  acre©,  in  the  Huaelmua  Mountains,  about  25  miles  west 
Bbbee,  opened  by  2  tunnels  and  a  200'  shaft,  eliowing  ore  assaying  3^,  copper 
and  128  gold  per  ton,  with  about  1,500  tona  of  ore  of  this  grade  on  the  dumpaJ 
COMPANIA  HUANCHACA  0E  BOLIVIA,  BOLIVIA«i 

Offices*.  Rue  du  General  Foy,  46,  Pflris,  France.     Mine  office:  Pulaca; 
Bolivia,  via  Antofagasta,  Chile.    P.  Villamil,  agent.   Operate.s  La  Playa  BlancA 
mine,  opened,  1892.     Productiou,  U500  to  2,tJ00  toui?  refined  copper  yeaiiy, 
HUDSON  MINE.  COLORADO, 

Mine  office:  Granite,  Chaffee  Co.,  Colo.     W.  H.  Bull,  superintendent 
Ore«  carry  gold,  silver  and  copper.     Wae»  developing  on  a  siiiaII  scale  at 
accounts* 
HUELVA  COPPER  &  SILVER  BONES,  LTD,  SPAIK. 

Registered  Oct.  2^,  1903,  by  Denton,  Hall  &  Burgin,  15,  Gniy*s 
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Square,  London,  W.  C,  England,  with  capitalization  £300,000,  to  acquire 
mioes  and  mineral  rights  in  Spain  or  elsewhere. 

COMPAGNIE  DBS  MIIIES  DE  CUIVRE  DE  HUELVA.  SPAIN. 

Offices:  Brussels,  Belgium.  Mine  office:  La  Granada,  Huelva,  Spain. 
Property  includes  the  Numancia,  Sagunto  and  Tarro  mines,  in  process  of  de- 
velopment. 

SOCIEDAD  PYRITES  DE  HUELVA.  SPAIN. 

Mine  office:  Calanas,  Huelva,  Spain.  Has  mining  lands  in  process  of 
exploration  and  development. 

HUELVA  CENTRAL  COPPER  MINING  CO.,  LTD.  SPAIN. 

Is  in  hands  of  a  receiver,  F.  Belcher,  39,  Coleman  St.,  London,  E.  C, 
Eng.  Property,  at  Almonaster,  Huelva,  Spain,  area  4,000  acres,  includes 
the  Cueva  de  la  More  mine,  recently  reopened. 

HUERFANO  GOLD  ft  COPPER  MINING  CO.  COLORADO. 

Organized  under  laws  of  Kentucky  to  develop  prospects  near  Ojo, 
in  the  Sierra  Blanca  district  of  Huerfano  county,  Colorado. 
HUESCA  COPPER,  IRON  &  LEAD  MINES,  LTD.  SPAIN. 

Offices:  49,  Queen  Victoria  St.,  London,  E.  C,  Eng.  S.  D.  Cropper, 
secretary.  Capital,  nominal,  £50,000.  Cannot  be  learned  that  company 
\»  operating  or  owns  any  mining  land. 

GOXPAHIA  MINERA  DE  HUIRIACHIC.  MEXICO. 

Mine  office:  Chalchihuites,  Zacatecas,  Mexico.  John  Stenner,  presi- 
dent; C.  A.  Phelps,  treasurer  and  general  manager.  Has  argentiferous 
and  auriferous  chalcopyrite  and  galena,  opened  by  shaft  and  tunnel,  and 
employs  about  75  men. 

HUMBER  CONSOLIDATED  MINING  &  NEWFOUNDLAND. 

MANUFACTURING  CO. 

Mine  office:  Birchy  Cave,  Bay  of  Islands,  Nfld.  H.  F.  Smythe,  manager. 
Organized  1902,  under  laws  of  New  Jersey,  to  take  over  the  property  for- 
merly operated  by  the  York  Harbour  Copper  Co.,  that  company  being  in 
litigation.  Property  b  said  to  be  developing  well  and  it  is  plarmed  to  begin 
ore  shipments  to  American  works  in  May  or  June,  1904. 
HUMBOLDT  MINE.  NEW  MEXICO. 

Mine  office:  care  of  Schlosser  &  La  France,  owners,  Fierro,  Grant  Co., 
New  Mexico. 

HUMBOLDT  COPPER  CO.  MICHIGAN. 

Office:  50  State  St.,  Boston,  Mass.  Organized  1863,  under  laws  of 
IGchigan,  with  capitalization  $1,000,000,  shares  $25  par.  William  F. 
Fitzgerald,  president:  John  Brooks,  secretary  and  treasurer.  Lands  are 
about  midway  between  Arnold  and  Phoenix  mines,  in  Keweenaw  Co.,  Mich. 
Has  one  shaft  of  SOO'  on  the  Arnold  ashbed.  Was  opened  1853,  and  last 
exploratory  work  was  done  in  1901.  Was  never  a  producer.  About  $125,000 
has  been  expended  on  the  property. 

HUMBUG  MINING  CO.  UTAH. 

Mine  office:  Eureka,  Juab  Co.,  Utah.  J.  W.  Roundy,  superintendent. 
One  carry  gold,  silver  and  copper.  Has  steam  power  and  employs  about 
50  men. 
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HUHMER  GROUP.  CALIFO] 

Of  lift*:  care  of  Mischler  &  Rollins,  owners*  Callahan^  Siskiyou  Co.,  < 
Ore  occurs  us  irregular  bodies  of  slightly  nifkeliferous  chalcopyrite,  i 
^ciniimtcd  in  pyrrbotitp. 
HUl^T  MimifG  a  MILLING  CO.  IDAl 

Ufbi-T:  8   India  St.,   B(j*<ton    Mass,     Mine  office:  Weber,  Washiogt 
Co.,  Idiibo.     Idle, 
HUNTER  CREEK  MINING  &  MILLING  CO. 

Alli'gf^d  by  ^]^arcboldc^8  to  hv  a  fraud.  I 

HURON  MINING  CO.  WASHINGTOi 

Mine  offire:  Darringtou,  Suofiojnish  Co.,  Wash.     L.  U,  Sinvyer,  supel 
njlcndeiil.     Has  aunfiTous  cnpjx'r  orc><  uTid  wutcjr  power. 
mJSSLEBlAN  &  SHAW  GROUP.  CAUF0JUfI4 

A  group  of  31  claims  in  the  Mootiligli!  Creek  district^  Light^j  C«ilol 
Plumas  Co, J  Cnl,     Was  developing  by  tunnel  at  last  ticeounts. 
HUSTON  MINE.  ^  *  ONTARia 

Owned  by  .1  J.  Case,  Dollar  Bay,  Mich.,  and  16  others.  Land^,  IM 
acre!*,  at  Montgomery,  15  miles  nortli  (»f  Tli+'s.salon,  Algoina,  Ont.  Veil^ 
(If)'  between  walln,  witiv  IS'  of  payable  ore.  Mswiyiiig  8'^,  fnice<l  3,0tXK.  Veil 
stands  up  as  n  40'  f)lutT,  and  can  be  lie^t  de^-eloped  by  tutinek.  Ore  hJI 
qtiarta  gangue,  and  can  be  concentrated  tti  20%  copper  or  better.  PKJpert| 
lacks  niil  transportation,  and  in  undeveloped. 

HYco  MINE.  vntGiini 

An  i<lle  property  north  of  VirgiSina,  Halifax  Co.,  Va.     Fully  dcsc'ribd 
ill  Vol.  II. 
HYPOCKA  MINING  CO.  MOITAKi 

Mine  off] re:  Butte,  Silver  Bow  Co>,  Mont.     Organiased  1902,  with  rnpitni 
izattou  Sl,(>{Kl,O0t),  i\»  a  suV»sidiar\*  corpciration  of  the  United  Copper  ^ 
Property  is  an  undivided  fifth  interest  in  the  Minnie  Healey  mine,  other  fou» 
fifths  of  which  are  in  litigation. 
IBARRA  HERMANOS.      ^  SPAH 

Offices:  Sevilla,  Spain.     Mine  office:  Cortegaua,  Huelva,  Spain.    S**! 
posed  to  l)e  operating  on  a  small  .scale. 
ICONOCLAST  CONSOLIDATED  MINES  CO.  WASffllTGlOi 

Office:  412  Berlin  Bldg.,  Tacoma,  Wash.  Mine  office;  Keller,  FwT] 
Co.^  Wash*  1b  a  consolidation  of  the  Alliance  Copper  Mining  Co.  and  t« 
Iconoclast  Gold  &  Copper  Mining  Co.  Organised  1902,  under  laws  of  Wash 
ington,  with  capitalization  .?2,5<Kt,0O0,  shares  II  par  J.  R,  Tunier,  prct?idctil 
C.  E.  Peterson,  secretary;  Alex*  Me  Masters,  suj>ernitendont ;  Robt.  Y0UI4 
engineer.  Lands,  7  claims,  area  115  acres,  showing  3  contact  veinst  o^ 
stated  by  company  to  be  150'  wide  and  assaying  5%  copper,  2  o«.  silv 
and  S5  gold  per  ton  from  rhaloopyrite.  Main  shaft,  325';  also  3  tuOD<^ 
with  aggregate  length  f4  oil'.  H/is  ga,'?;oline  power. 
ICONOCLAST  GOLD  &  COPPER  MINING  CO.  WASHnfGTOi 

Absorbed  bv  IconocLkjt   Conisolidaicd   Mines  Co» 
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eturued    unekime<l   froni    funner  office,    17   Park   Row   Bldg., 

tiiie  office:  Decomlj,  \WHliiii|!:U»ij  Co,,  Idaho.     Supposed  a^o 
holdings  in  vicitiity  of  Wifkctjburg,  Mark-opa  county,  Arizona, 
09,  under  laws  of  Weat  VlrgiJiia,  with  capitalization  $1,000,000, 
ir.     C.  F.  Hathaway,  president:  J,  M,  Archer,  secretar>^ 
^  CESSION.  '  BULGARIA. 

are  of  M.  Dimitri  Ikonomoff,  owner,  Hotel  Boulfvard,  Sofia, 
linp  office:  Kara-Biirr,  Bourgc»h,  Jiulgttria.  Property  in  held 
from  tho  pritit'ipalitv,  and  is  in  Uir  development  stage, 

)PPER  BtimrrG  co.  wyobiing, 

t62  Monadnock  Blk.,  Chicago,  HI,  Mine  office:  Encampment, 
Wyo.  Organized  18^,  under  laws  of  AVyoming,  with  capkali- 
J^OOO^  flhares  $1  par.  Geo,  H,  Miller,  preHident  and  K<*nemi  man- 
L  Mallory,  secretarj'^  and  trea^iurcr;  Tho*,  H,  Smith,  superintend- 
9  ciaims,  area  185  acres,  in  the  Upper  Platte  district  of  Carhon 
ring  3  contact  veins,  principal  vein  being  18'  wide,  50'  deep  and 
carrying  chalcocite  in  quartz  gangue  and  assaying  14%  to  27% 
)ld  and  20  oz.  silver  per  ton.  Has  3  shafts,  deepest  70'.  Has  a 
!  high-grade  sulphide  ore,  and  property  gives  promise  of  making 
I  well  develope«J. 

OLD  h  COPPER  MINING  CO.  MEXICO, 

eturned  unclainied  from  former  mine  office,  Panuco,  Coahuila, 
>perty  was  Los  Ca hallos  nnne,  ciirrving  ores  of  copper,  gold  and 

:,USI0H.  MEXICO. 

are  of  Dr.  A^iguatin  P.  Gavilan,  owner  and  manager,  4 A,  Culle 
Cisco,  Durango,  Mex,  Mine  office:  G«briel,  Durango^  Mex,  Is 
if  gold,  silver,  lead,  copper,  zinc  and  meR'Urj%  Mine  is  opened 
ind  employs  abotit   40  men, 

LIDATED  MINING  h  MILLING  CO.  IDAHO, 

ice:  Pattlson,  Idaho.     Ores  carry  .silver,  gold  and  copper.     Haa 
'  and  I00*ton  concentrator,  employing  ahuut  60  men, 
COPPER  CO,  ARIZONA, 

care  of  Developraenf  Company  of  America,  U  Pine  St.,  New 
'ombstone.  Ariz.  Mine  office:  Hcd  Rock,  Pinal  Co.^  Ariz.  Em- 
en.  Organized  May,  1903,  under  laws  of  Arizona,  with  capital i- 
D,000,  shares  $10  par,  company  being  financetl  by  the  Develop- 
iny  of  America.  E.  B.  Gage,  president;  \Y.  F.  Staunton,  vice- 
id  general  manager;  Geo.  A,  Beaton,  secretary'  and  treasurer; 
n,  a.ssi5tant  f*ecretar\'  and  trea.surer;  Perry  Williams,  sviperin- 
ands,  50  claims,  area  800  acres,  also  3  jsquare  miles  of  miacellan- 
^ving  total  holdings  of  2,720  acres,  in  the  Silver  Belt  district  of 
%  Arizona,  C^untr^'  rocks  are  altered  granite  and  limestone,  ore 
fring  along  a  fissured  contat^t  zone  3(Hr  in  \\idth,  this  having  a 
f  atrike.     Ores  are  carbonate  at  surface,  with  iiornilc  and  chal- 


436 


THE  COPPER  HANDBOOK 


copjrrite  at  Septh,  giving  average  assays  of  13%  copper  and  3  o2.  silTcr 
ton,  with  traces  of  gold.  Development  is  by  2  shafts,  the  Union  being 
deep  and  tlie  Mammoth  SW.  There  are  also  a  numl>er  of  UDUsed  shaft-s 
pit«  and  the  property  ha**  about  10,000'  of  underground  openings,  develop! 
about  100,000  tons  of  ore  l>lot4ced  out  for  sloping.  The  property  waij  di 
covered  previous  to  ISSO  and  suffered  many  vicissitudes  of  fortune  previoi 
to  paasing  into  present  hands.  Ha.s  a  150-h.  p,  plant,  with  3  hoist«  gi 
for  depth  of  1,000'  and  a  lOdrill  compound  Norwalk  air  compressor,  driven 
by  gaflolinCf  with  engine  house,  boilerhouse  and  shops.  Tliere  is  also  an  old 
100-ton  mattiDg  smelter,  1}^  mile«  from  the  mine^  which  probably  ^tH  not  be 
used  at  all  by  the  present  company,  as  it  is  small  and  ancient  in  equipment. 
For  1904  the  compHny  plans  sinking  2  shafts  to  depth  of  1,000'  each  and  d<v 
veloping  the  extensive  ore  bodies  along  sj^stematic  lines*  A  19-niile  rai 
will  be  built  to  connect  witli  the  Southern  Pacific  at  Red  Rock,  and  a^ 
smelter^  probably  of  about  500  tons  daily  capacity,  is  to  be  buUt  at  the  latt- 
point*  The  peR^onnel  and  managcinent  of  the  Imperial  Copper  Co.  is  tli 
same  as  that  of  the  Tombstone  Consolidated  Company,  which  is  revhin^ 
old  silver  camp  of  Tombstone.  The  company  b  strong  financially  and 
a  highly  energetic  management.  Several  years  will  be  required  to  coi 
plete  the  work  now  planned,  but  at  the  end  of  that  time  the  Imperial  shi 
be  in  a  position  to  produce  nearly  or  quite  2,000,000  lbs.  of  refined  cop] 
monthly- 
IMPERIAL  COPPER  CO.  ONTARia 

Organizctl  at  Dulutli,  Minnesota,  in  November,  1899,  to  exploit  lioruit 
ore  deposits*  in  the  Furry  Sound  district  of   Ontario,     Letter  returned  Ui 
claimed  from   Dulutli, 
IMPERLAX  COPPER  &  GOLD  MTNIHG  CO*  WYOMIIIG 

Mine  office:  Encanipmentj  Carljon  Co.»  Wyo,     M.  F    Wlialen,  euperin*^ 
tendent,  at  last  accmints, 
IMPERIAL  COPPER  MINIHG  CO.  CALIFORIflA, 

(jvvny  thf^  Painter  miiu%  near  Pollaaky,  Fresno  Co*,  Cal.     Vein  is  4'  to 
wide,  traversing  diaba.se  and  nmphibohte  schist,  and  showing  oxidized  01 
averaging  15%  copper,  in  gangue  of  tidcose  schist.     Has  3  shafts,  de 
ll(r.     Idle  at  last  mcounts, 
IMPERIAL  COPPER  MIlfING  CO,  ITTAB^J 

Offiee:  205  La  Salle  St.  Chicago,  lU*  Mine  office:  Frisco,  Beaver  C« 
Utah.  Capitalixation  $6,fX)0,tX10,  shares,  SlO  par.  A.  B.  Lewis,  prestdenH 
and  general  manager;  C.  l'\  Hfl>iies,  secretar\^  and  1  reasurer » Frai\k  X»  PeiliefJ 
!^uj>eriiitendent ,  Land.H  arc  aliout  400  acrt^^,  including  the  Comet  and  ot} 
groups,  in  the  neighi)orhood  of  the  Horn  Silver  and  Maj^tic  mines.  Op 
carry  coppi*r,  gold  and  Bil^'er.  Ib  developed  by  tunnels.  Has  carbonate  or 
above,  and  i^ulphides  below,  which  have  given  assays  of  15%  lead,  30%  coppej; 
18  o2.  silver  and  $1  to  $*J  gold  per  ton.  Property  is  well  located,  under  \ 
management,  luid  regarrled  as  valuable. 
IMPERIAL  MINING  CO,  WASHIHGTOlf. 

Mine  office:  Silverton,  Snohomish  Co.,  Wash,     Jas.  E.  Dupree,  presidentg 
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BvUle,  Wash. ;  M.  Switinerton,  emperint^ndent.    Lands,  1 1  claims,  showing 
Dta^rt  vein  between  diorite  and  conglomerate,  ores  carrymg  gold,  silver, 
copper  and  lead, 

IMPERIAL  PAIirr  h  COPPER  CO.  CALIPORlflA. 

■j       Mine  office:   SpencevUle,    Nevada   Co.,  Cal      Otto  Woehler,    superin- 
*kndenT.     Has  ^teatn  power.     Mine  is  developed  l*y  an  open  cut. 

MPERIAL-MOirrAJfA  COPPER  MllfmO.  SMELTING  MONTANA. 

Bl  water  power  CO. 

Offices:  271  Broadway.  New  York,  and  Helena.  Mont.  Mine  office: 
Blickfoot,  Teton  Co.,  Mont,  Organisted  IfMIl,  under  laws  of  Arizona,  with 
I  dpitAUsation  $10,000,000,  shares  $10  pHr.  .L  H-  Calderbead,  vice-president 
Oliver  M.  Holmes,  treasurer;  J,  B.  Holme^i,  suixrintcndent.  Lands,  9  claims, 
WHiab^mt  180  acres,  on  which  more  or  le«s  development  work  has  been  done. 
Company  was  in  financial  £<traits  at  last  accounts, 

nrci  Mnano  4  milling  go.  ibaho. 

Office:  Colfax.  Washington  Co.,  Idaho.     Mine  office:  Cuprum,  Washing- 
Ion  Co.,  Idaho,     Employs  10  to  15  men.     M.  0,  Reid,  superintendent.    Prop- 
erty is  the  Mineral  World  mine,  carrying  auriferous  and  cupriferous  silver- 
I  Ittd  or«8, 

I  DIDEPENBENCE  MINE.  MONTANA. 

An  idle  property  on  the  Tobacco  Plains,  near  KaliapeU,  Flathead  Co., 
Vein  said  to  be  25'  wide,  showing  8%  copper,  and  $4  to  $10  gold 
md  silver  per  ton. 

IKDEPENDENCE  MINING  CO.  COLORADO. 

Mine  office:  Turret,  ChafTee  Co.,  Colo.     Ore^  earr>'  copper  and  gold. 

Has  steam  power  and  employs  about  15  men. 

UfDEPENDENCDi  BONING  CO,  MEXICO. 

L  Office :  St,  Paul,  Minn.     Mine  office :  .\meea,  Jal isco.  Mex.     C.  D.  O' Brien , 

I     mmager.     Mine  is  opened  by  SOO'  shaft  and  375'  tuiuiel,  h,  producing  copper 

»od  filver  and  employs  about  60  men. 

DfDEPENDENT  MINING  CO.  WASHINGTOIf- 

I  Mine  office:  Baring,  King  Co.,  Wash,     Benj.  Evans,  superintendent. 

I     UDEX  MUflKG  CO.  WASHINGTON. 

Mine  office:  Index,  Snohomish  Co.,  Wash.     Lot  Wilbur,  president  and 

Seneral  manager,  Snohomish,  Wash.     Lands,  5  claims,  showing  3  veins,  one 

&f«ra^ng  3',  with  payslreak  on  foot-wall  carrying  bornite  and  chalcocite,  and 

■■kitt  increased  values  at  depth, 

^^^-BORNITE  COPPER  MINING  CO.  WASSIHGTON 

^^(>ffice:  36  Dexter  Horton  Bldg.,  Seattle.   Wash.     Mine  office:  Index, 

Hhkobomish  Co.,  Wash.     Employs  about  12  men.     \.  M.  Watt,  secretary  and 

treasurer.     Lands,  about  3  miles  from  Index,  show  a  2*  vein  canning  bomitc 

giving  assays  of  16%  to  50%  copper  and  6  oz.  to  8  oz.  silver  per  ton, 

hbex-horseshoe  copper  mnES.  Washington. 

Office:  care  of  F.  Danel,  217  Columbia  St.,  Seattle,  Wash.     Mine  office: 
XodeXg  Sikoboixush  Co*,  Wash.     A  small  prospect,  now  idle. 
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INDEX-nfDEPENDEirr  MINIBG  CO.  WASHmCTOIT. 

Mine  offi('e:  Index,  Snoliomish  Co.,  Waish.     Beoj*  Evans^  supenntendent 
Lands,  3  claims,  5  miles  sourhe^i^t  of  Index,  with  about  IjCMXV  of  nixiungaf 
a  vein  standing  nearly  vertically  and  traversing  jEm^nite,  carrj-ing  chalcopyril 
chalcocitc  and  bomite,  with  quartz  gangue^   A  carluad  of  ore  shipped  a»ay 
I98.9S  per  ton. 
mDEX-PEACOCK  COPPER  MIITES.  WASHINGTO 

Office:  care  of  F,  Danel,  217  Columbia  St,,  SeAttle,  Wai<h.     iMine  offi«i 
Index,  Snohomish  Co,,  Wash.     A  prosix^ct  on  which  a  Umited  amount  { 
development  work  has  been  done. 
IlfDIANA  MIlfE.  IflCHIGA 

A  tract  of  1,280  acres  in  Sections  21.  27  and  28,  Town  51  North, 
37  Weat,  Ontonagon  Co.,  Mich.     Has  2  shafts,  each  of  ISC'  depth      Owtifll 
spent  $200,000,  circa  1862-1H65.     Idle  luany  year^. 
IiroiAlfA  COPPER  CO.  WYOK 

Suppose*!  to  hold  t>  claima  near  the  Rambler  mine,  at  Holme?,  Alb^ 
eoiinty.  Wyoming. 
IKDIA5A-S0N0RA  COPPER  &  MIIOWG  CO.  MEXIC 

Property  is  the  Sierra  tie  Cobre  mine,  surmunded  by  holding  of  I 
Greene  Consolidate*!,  at  La  Cananea,  Sonora,  Mexico.     Option  expiring  Jti; 
19CH,  is  held  on  a  percentage  of  stork  by  Phelps^  Do<^lge  <fe  Co,     Property  I 
described  under  name  of  Sierra  de  Cobre  mine. 
UTDLWTAPOLIS  COPPER  MUfUfG  CO.  WyOMI»fl 

Mine  office:  Riverside,  Carl>un  Co.,  Wyo.     Lands.   14  claims, 
southeast  of  Riverside.     Has  .steam  power. 
COMPANIA  INGLESA  DE  MIHAS.  CH 

Mine  office:  Fnquios,  Copiapo,  Atacama^  Chile. 
COMPAGNIE  D»mGUARAW/  MEXICO 

Office:  Paris.  France,     Mine  office:  Inguarau,  Mochoacaii,  Mex.    J. 
Phillips,  director.     Company  is  a  cloae  corporation,  controlled  by  the  Fn 
hou.se  of  Rothschild,  and  gives  out  no  info nnat ion.     Employ's  about  ! 
men.     Lands,  185  pertenencias,  area  457  acres  of  patented  lands,  and^iH 
pertenenci.is  held  under  conecs,siim.  i»  the  Tacambara  district.    WiCf  paidf^ 
unde\'eln]icd  profMnHy  was  $1, 50*1,000,  Mexican.     Count n,*  rock  i^^  |fniiutei 
Ke\'eral  stage^^  of  alteration,  capped  by  a  silicious  limestone  of  2tK/  to  i 
thickness.     Ores  of  the  district  range  L.5%  to  (55*7t  cop|3er  with  2  oi,  lo  100 fl 
fiilver  and  frojn  a  trace  up  to  1  oz.  gold  pc^r  ton.     Ores  of  the  Ingxiamni 
atinoBt  e,xcnjsi\'cl\'  sulphide,  the  »»re  body,  of  immense  aiae,  canning  nmiui 
diaseminat^    chalcocite,   associated    with   a  little   bornite  and   ehalo 
rite,  with  graniie-porphyr}^  gangue,  gold  \'alues  be'mg  slight,  but  silver  Mlti 
considerable.    Estimates  of  size  and  value  of  ore  bodies  vary  greatly,  but  t 
best  authorities  give  an  estimated  average  value  of  3.25%  copper,  with  t 
3,000,000  tons  de\'eloped.     The  prcjven  depth  of  the  ore  ia  about  300  m» 
at  which  depth  the  ore  body  apparently  cuts  off.     The  ore  is  well  suited  1 
concentration,  and  it  is  planned  to  put  about  S  or  10  tons  into  1,  before  tuw 
xng.     The  mine  i^  opened  by  a  2,500'  tunnel  and  2  maia  shafts,  deepeet  \ 
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levels  being  opened  every  SCK.  Both  ore  and  country  rock  are  exceedingly 
firm  and  the  mine  will  require  no  timlwring. 

The  Inguaran  lia«  steam  power,  but  is  developing  about  200  h.  p.  at 
Mitade  Plantano,  6V^  miles  from  the  mine,  from  a  stream  with  an  available 
liead  of  930',  flowing  about  80  liters  per  second  and  fed  by  springs  that  burst 
forth  from  the  foot  of  Mt.  Jorullo,  about  150  years  ago,  after  the  last  eruption 
of  that  volcano. 

Nearest  railroad  is  the  Mexican  National,  about  75  kilometres  distant. 
The  company  plans  building  a  railroad  line  of  several  hundred  miles  from 
the  mines  to  Zihuatanejo,  on  the  Pacific  south  of  Acapuleo.  The  route  of  the 
proposed  railroad  traverses  an  exceedingly  rugged  country,  and  the  line  can- 
Dot  be  completed  l)ofore  1906  or  1907,  if  it  be  built  at  all. 

Owing  to  \\j^  inaccessibility  and  the  fact  that  the  property  is  controlled 
l^  the  Rothschilds,  many  misleading  stories  have  been  printed  regarding  the 
Inguaran,  and  the  popularly  accepted  esthnates  of  its  richness,  size  and  pro- 
ductive capacity  are  grossly  exaggerated.  Tlie  mine  has  a  large  body  of 
low-grade  ore  and  will  probably  make  a  considerable  producer  in  time,  but 
the  quantity  and  quality  of  its  ore  are  not  equal  to  ores  possessed  by  a  num- 
ber of  other  copper  mines  in  Mexico.  Development  is  proceeding  very 
ilowly  and  it  will  be  several  years  before  the  Inguaran  is  a  producer. 

hhrcolonial  copper  co.  new  Brunswick. 

Oflfice:  702  Banigan  Bldg.,  Providence,  R.  I.  Mine  office:  Dorchester, 
Westmoreland  Co.,  N.  B.  Organized  1899.  under  laws  of  Arizona,  with  cap- 
itaBiation  $2,500,000,  shares  $10  par.  Darius  L.  Goff,  president;  T.  J.  Ed- 
*iid8,  secretarj';  Allan  W.  Cluipman,  general  superintendent:  Honr}-  Car- 
Quchael.  con.sulting  engineer.  I-ands,  250  acres  frc^ehold  and  1,100  acres 
^ttaehold  from  the  crown.  A  blanket  vein  carrying  carl^onale  and  sulphide 
'•ne  is  .said  to  give  returns  of  3%  to  4%  copjx^.  Has  shafts  of  4(y,  75', 
*nd  ISC',  also  a  1,500'  drainage  tunnel,  with  aljout  8,000'  of  underground 
^tpenings.  Ha.s  steam  and  electric  power.  The  reduction  jdant  includes  a 
20IMon  concentrator,  leaching  plant  and  electrolytic  refinery.  Equipment 
'Adudes  2  boilers,  4  engines,  crusher,  rolls,  15  tubular  roasting  furnaces,  six 
^ton  leaching  vats  and  two  50-kw.  dynamos.  The  electrolytic  plant  has 
!^Iead  cathodes  and  550  lead  anodes  22x33''  each,  giving  a  plating  surface 
of  6,000  square  feet,  for  the  deposition  of  electrolytic  copper.  Plant  also  in- 
iides  taiJcs  for  precipitation  of  metal  in  cuprous  leacliings  on  scrap  iron. 
file  reduction  plant  did  not  prove  satisfactory,  machinery'  going  wrong  after 
^production  of  about  50  tons  of  refined  copper.  Projx^rty  was  idle  at  last 
tceounts,  lacking  working  capital. 
iTERMOniiTAIN  GOLD  ft  COPPER  MINING  CO.  IDAHO. 

Mine  office:  Pocatello,  Bannack  Co.,  Idaho.    G.  V>.  Rogers,  president; 
^fBnk  Ball,  treasurer;  G.  A.  Clark,  secretary.     Owils  the  Lost  Horse  group 
f  cUums  on  Ft.  Hall  Indian  reservation,  and  has  a  50'  shaft  l)ottomed  in 
Dod  ore. 
ITERHATIOHAL  COPPER  CO.  COLOMBIA. 

Office:  71  Broadway,  New  York,  N.  Y.     Mine  office:  Xatagaima,  Tolima, 


440 


THE  COPPER  HANDBOOK. 


Colombia.     Organked  October,  1900,  under  Arizona  laws,  with  capitAlii 
tion  ll^OOO^OOO,  shares  $1  par.     Wm.   R.  Townsend,  president;  Arthur 
Carmody,  vice  president;  Win.  H.  Martin,  secretary  and  treasurer.     LaiK 
2,300  acres,  near  Nalagamia,  said  to  carry  a  ^ood  showing  of  copper^ 
only  at  present  in  a  prospecting  stage, 
DlfERNATIONAL  COPPER  h  COLORADO.  MONTAIIA,  &  MEXIQ 

GOLD  CO. 

Office:  1122-135  Adams  St,,  Chicago,  111.  Employs  60  men.  Otpi 
ized  18?>9^  under  laws  of  Arizona,  with  capitalization  $3,00n,0(K),  shart 
$1  par.  Albert  G,  Beaunisne,  president;  A.  B.  Ballou,  secretary'  and  treil 
urer;  W.  C.  Hennbuecher,  genera!  manager;  Gad  Freeman,  supenntcndwil 
Lands,  149  claims,  area  about  400  acres,  in  Routt  Co.,  Colorado;  Madirt 
and  Missoula  counties,  Montana,  and  states  of  Sonora  and  Sinaloa,  Mexico 
Has  shafi  of  2S0'  in  Montana,  and  GO'  shaft  in  Colorado.  Ores  are  sulpliid 
bi  Colorado,  carbonate  in  Montana,  and  carbonate  and  oxide  in  Mexico. 

Mexican  properties  include  La  Jo«4»fita  group.  50  pertenenciaa,  in 
near  the  Sinaloa  line,  said  to  show  an  80^  ore  body  giving  assays  of  25^i 
28%  copper,  with  good  surface  showing.     Is  planned  to  develop  this  gT<>up 
quarrying*     La  Aantralia  group  of  20  claims,  near  El  Fuerte,  Sinaloft, 
opened  by  a  70'  two-compartment  shaft  showing  a  1'  paj^-streak  of  boi 
ore,  assaying  15%  copper  and  1,212  oz,  silver  per  ton.     La  Sorteo  giwip 
10  pertenenciae,  7  miles  from  San  Bernardo,  has  a  30'  vein  opened  by  **J^ 
tunnel,  giving  good  assay  values  in  gold,  silver  and  copper.     El  Negro 
14  pertenenciai?,  carries  gold  and  silver.   The  Piedregal  group,  15  pertei 
is  a  little  east  of  El  Negro.     La  Higuera  group,  8  pertenencias,  in  Sooi 
shows  a  16"  pay*streak,  in  a  SO'  vein,  carrjnng  mainly  silver  values.    El  Ni 
group,  10  pertenencias,  30  miles  southwest  of  San  Bernardo,  gives  good 
values  in  gold,  silver  and  lead.     The  Zacatecas  group  of  10  pei 
carries  gold. 

Title  to  the  Montana  property  is  now  in  the  Montana  Copper  & 
ing  Co.,  stock  of  which  is  controlled  by  the  International  Copper 
Co.     The  Escalanta  group,  in  Boutt  county,  Colorado,  is  undeveloped. 
INTERNATIONAL  COPPER  MINING  CO,  AR120JIA, 

Office;  P,  O.  Box,  530,  Hancock,  Mich.  Mine  office:  Bisbee,  Codu« 
Co.,  Ariz.  Organized  May  18,  1903,  under  laws  of  Arizona,  with  capitali** 
tion  $3,000,000,  shares  $10  par.  Fred  J.  Bawden.  president ;  Jas.  R.  C430^ 
vice-president;  R.  Mount  Bcjittie,  secretary;  Geo.  H.  Nichols,  treasurer: Ci 
Clausen,  general  manager.  Lands,  14  patented  claims  near  Solomon  Sprini? 
6  miles  southeast  of  BLsbee,  in  the  Warren  district* 
INTERNATIONAL  COPPER  BONING  &  MILLING  CO.  WYOMDK 

Office;  care  of  F.  M.  Dunn,  Minneapolb,  Minn.     Mine  office:  £nrain| 
ment,  Carbon  Co.,  Wyo. 
INTERNATIONAL  GOLD  A  COPPER  MIWING  CO* 

Office;  62  Commercia!  Blk.,  Salt  Lake  City,  Utah. 
IHTERNATIONAL  GOLD-COPPER  MINING  CO.         BRITISH  COLUMM 

Company  lost  property  at  Rossland  B.  C,  and  stock  ia  worthleai, 
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WTKRIfATIOHAL  MIlfllfG  CO.  COLORAIK). 

Sliiie  office ,  Black  Hawk,  Gilpin  Co.,  Colo,     Geo.  W  Johnfltone,  manager, 
fjreit  cunj  gold^  silver  and  cupper.     Has  steam  power  and  eniploy?.  a  small 
force. 
INTERNATIONAL  MIKING  CO,,  LTD.  OHTARIO. 

09ice;  care  of  V.  E,  Mctzgcr,  eecretaiy  and  treaaurer,  8ault  St,  Marie. 
Kieh.  C^  8.  Beadle,  general  manager.  Land^,  1,400  aoreiP»  known  as  the 
BcMdy^  location,  lying  east  of  the  Mi^siseagua  River  in  Pat  ion  and  Thompson 
tsirofthipe,  30  miles  east  of  Sault  Stc  Marie  and  5  mile.s  from  Dean  Lake  ?ta- 
tiofl,  Algonia^  Ontario,  opened  by  12  test  pits»  dcepes^t  2\\  i^howing  a  3'  vein 
CDfjing  chalcopv^te  assaying  5%  to  28%  copper,  with  small  gold  and  §il%^er 
viliiei 
BTERKATIONAL  MimilG  &  REFINIHG  CO.  CHILE. 

Mine  oflficc:  Clianaral,  Atacama,  Chile.     Operates  a  gmup  of  old  mincM 
itChanaral,  and  is  ako  opening  minea  in  the  Huantajaya  district. 
IHTERNATIONAL  inCKEL  CO, 

Office:  24  Broadway,  New  York.  Ambrose  Monnellp  president;  Col. 
E. 3t  Thompaou,  chairman;  Joseph  Claudet,  aecretarj*;  Btephen  H.  B,  Bell, 
tzcftsurer.  la  a  aecurities  holding  corporation  only,  and  is  commonly  known 
II  liie  Xickel  Trust.  Organised  March,  1^02,  under  laws  of  New  Jer»ey, 
»ith  authorized  capitalization  of  124,000,000,  half  in  6%  non-cumuktive 
prfferred  and  half  in  common  stock,  witli  an  authorized  bond  isf^ne  of 
tlO,(X)rl,000  of  30-year  5%  bonds;  outstanding  $8,711,506  in  preferred  and 
B«ne  amount  in  common  stock,  also  19,903,441  of  bonds.  Capitalization  ta 
excessive  and  the  stock  much  watered,  but  holdings  are  valuable,  these  in- 
rioding  controlling  interests  of  practically  the  entire  stock  issues  of  the  Can- 
>dkii  Copper  Co.,  Vermilion  Mining  Co.,  Orford  Copper  Co.,  American  Nickel 
Works,  at  Camden,  N.  J.,  Nickel  Corporation,  Ltd.,  Soci^t<^  Miniere  Calidon- 
Steae,  also  extensive  stock  interests  in  the  Soci^t^  le  Nickel  and  sundr^^  minor 
poverties*  Is  said  also  to  have  bought  the  old  Bnjce  mines,  on  Georgian 
Biy,  Ontario,  in  1903,  to  secure  a  supply  of  cbalcopyritc  suited  for  fluxing 
tbe raf netory  nickei-copper  ore^  of  the  Sudbury  district.  For  the  first  fiBcal 
9^,  ending  March  31,  1903,  the  company  showed  surplus  earnings  of  about 
I5S9,000. 
lOWA-NEW  MEXICO  MINING  CO.  NEW  MEXICO. 

Supposed  to  have  copper-gold  claims  on  Turkey  Creek,  also  at  Scheher- 
^e.  N-  M.,  but  letters  returned  unclaimed  from  both  points. 
IRIGOYEN  HERMANOS  Y  CA,  MEXICO. 

Mine  office:  Huetanio,  Michoacan,  Mex.     Produced  48,9  metric  tons  of 
(Hipper  in  1902, 
mOH  CLAD  COPPER  MINING  CO.  OREGON, 

Office;  care  of  Dr.  P.  L.  Mackenzie,  Portland,  Ore.  W.  H.  Warren, 
''ffetary.  Has  10  claims  in  St.  Helenas  district  of  Washington,  on  which  2 
^■eing,  giT.'ing  average  assay  values  of  about  $25  per  ton  in  copper,  gold  and 
«ivcr,  have  been  slightly  developed. 
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have  been  built  underfround  &t  vmntms  pomu 

the  o&d  openings.     No.  2  dtaft  ltt»  lidp  tndks  I 

lale  RoyaJe  bed  is  8(f  in  extrame  widlli  m  < 

the  ioutheniioflt  o(  the  old  shafU,  and  llto  1 

in  the  botton  leveb  aI  Uie  touibem  cad  tti  Ube  1 

8  miles  of  new  openingt,  in   aAHtiim  to 

3  mile»   in  tbc  old    Iide   Hoyale 

5  mileB  in  the  Huron.     The  mioe 

%Q  eomev  Aod  no  fdnklng  has  beeii  done  naee  ikm 

!  of  1903  eighteen  drilb  w«re  ■  T""inL  ^  ' 
mre  opening  neit*  drifts. 

Shafts  Nob.  1  and  2  hare  < 

( 44x6(K  on  the  ground  i 

by  the  FoiUge  Lake  Fiiwuhj   4k 
im  3,000-toii  coftl  liotleaiMl  a  1 
T1ie« 
Tte  bcHta  IttTe  IS'  G*  dnmis  with  btl 
med.  cdbl^  btnlt  to  hoist  6-too  dkipi  firan  a  diplk  ^  i 
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intake.     TlirtN^  lOO-h.  p    boilers  funmh  power  for  the  punip^, 
'taken  from  a  lar^^r  coal  trestle  at  the  rear  of  the  pumphouse  boiler 
feed  water  roming  fmni  a  dam  near  the  mill. 
A  32x^00'  wlwuf  Hi  the  milkite,  with  deep  waller  alongside,  haa  appli- 
for  unloading  coal  cargc»e^  and  general  fn^ight^  and  for  the  dispatch  of 
from  the  mUU  to  the  smelt-ers  at  Dollar  Bay,  just  across  the  lake, 
t  wo  companies  coiinolidat^d  under  the  present  title  oich  started  Uusi- 
wiUi  $1,000,000,  in  cash,  in  addition  to  clear  title  to  their  lands.     Tlie 
We  Royale  Copper  Company  ab*o  owns  S50,(XX>  stock  of  the  Lake  Superior 
Smelting  Co-     In  19(J1  tlie  production  of  refined  copper  was  11. 7  Um.  per  ton 
snd  in  1902  was  13.5  lbs.  per  ton  of  rock  stamped,  and  »t  the  dose  of  1003 
the  rock  was  miming  about  14  lbs.  per  ton.     In  1901  the  cost  of  mining  WB» 
11.20  per  ton  and  of  stamping  25c,  per  ton,  and  in  1902  Jiiining  costa  were 
II  i2  per  ton  and  fstiunping  co^t^  26.44c,  per  ton.     Product  ion  in  1902  was 
3^;748  lbs,  of  refined  copper  and  18,523  oz.  silver,  value  of  latter  being 
|8,88L6L     Cost  of  copper  pnoduced  in  1902  was  13.5c,  per  lb,  and  for  1903 
»M  pfobahly  a  little  less.     The  mine  ended  1903  on  about  the  same  pro- 
ductive hsms  aiS  the  year  was  b^gun^  owing  to  the  burning  of  No,  1  shaft. 
On  the  present  b&ms  of  production  the  mine  is  probably  nearly  or  quite  earning 

ISLE  ROYALE  LAND  CORPORATIOH,  LTD.  BOCHIGAH. 

Offices:  24,  TSorth  John  St,,  Liverpool,  Eng.  R.  Young,  chairman; 
^•Itbbs,  secretar>*;  R.  R.  Goodell,  agent,  Houghton,  Mich,  Name  changed 
^  Wendigo  Copper  Company  Ltd.^  to  present  title,  July,  1901.  Capital, 
Bandnal,  £225.000,  shares  £5  par.  Lands  comprise  83,720  acres,  on  Isle 
Hoyole,  Lake  Superior,  Michigan,  ma'mly  copper-bearing,  and  located  on  the 
"Whtra  fold  of  the  Keweenawan  synclinal. 
ITStJKI  MIirE.  JAPAir. 

Ikline  office:  Itsuki-mura,  Kuma-gori,  Higo,  Japan.     Ore  is  chalcopyrite, 
^■Oeiated  with  iron  pyrites,  averaging  5%  to  6%  copper*  in  veins  interbedded 
iacby-^t«s.     Production  in  1900  was  1,080,163  lb«,  refined  copper, 
WAHPAH  CONSOLIDATED  SMELTING  CO.  CALLFOENU. 

Office:  Wilcox  Bldg,,  Los  Angeles,  Cal,     Said  to  own  tht*  Copper  World 
fiiiae,  near  Manvel  and  Blake,  San  Bernardino  count}'',  California,  with  a 
^*ton  smelter.     Letters  returned  unclaimed  from  both  places. 
MCK  TAR  COPPER  CO.  ARIZONA. 

A  ewiDdltng  proposition  promoted  by  the  notorious  Wm*  F.  Wemse  <Sc 
ft*,  Bond  &  Stock  Co,,  421  Olive  St.,  St.  Louis,  Mo. 
JALISCO  COPPER  MHaNG  CO.  ARIZONA. 

Office:  135  So,  Broadway,  Los  Angeles,  Cal.  Mine  office :  NogaJee,  Santa 
^z  Co.,  An«,  Organiaed  under  laws  of  Arizona,  with  capitalization 
^1000,000,  sliares  $1  par,  A.  R,  Noon,  prwident;  W,  J,  Stevens  flecretary. 
JtAwk,  S,  claims,  area  160  acres,  near  Oro  Blanco,  Pima  Co.,  Ariz,  Company 
*<tvertlaQi  desire  to  send  prospectus  and  full  particulars  on  application,  but 
'ttRUBhcd  no  returmi  for  this  work  although  repeatedly  asked  to  do  so.  Stock 
M^ly  of  very  little  value. 
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JAMAICA  COPPER  CO.  JAMAK 

OfTKc:  Baltimore,  Md.  Ot^anized  Januar>%  1903»  with  capitiiiiiat 
$1,000,0(30.  Lands.  1,000  acres  claimed  by  company  iu  be  heavUy  timbd 
with  lofpvood,  satinwood,  ebony,  cedar  aiid  walnut.  Company  was  end* 
orin^^  to  float  a  $MK),0(X)  issue  of  30-ycar  participating  gold  debenture  guaa 
teed  bonds  al  last  accounts.  Company  claims  that  slupmeDt«  of  orre  to 
land  have  returned  22.31%  copper. 
JAPAN-FLORA  MINES  a.  TTJKHEL  CO,  COLORADi 

Ofiice;  310  Colorado  Bldg.,  Denver,  Cxilo.  Mine  office;  Telluride, 
Miguel  Co.,  Colo.  Employs  30  to  40  men.  T.  Walter  Beam,  president 
;jcnernl  numaj^er;  Wm.  E.  Humphreys,  siHretarj'.  Orgauiised  August 
liJCt3,  under  hiws  of  Colorado,  with  rapitidlzatioii  $2,000,000,  sharefi  $1 1 
Lands,  35  patented  claims,  area  317  acTCM,  in  the  Upjier  San  Miguel  feriHi^ 
t>h owing  8  fis.'^ure  veins  in  and<?8ite  breccia  carrying  auriferous  and  iirgenlJ 
ferous  galena  und  iron  pyrit^  with  qtiartz  gant^tip^  averaging  al«)ut  0  5' 
copper,  10%  lead,  8%  zinc,  23.5  ojj.  Rilvcr  and  $10  gold  per  ton,  opened  hy 
li85'  shaft  and  H  crosscut  tunnels,  two  longest  1,600"  and  2,752',  with  l9,li5S^ 
of  underground  openings,  estimated  to  give  160,000  tons  of  ore  hlocked  «rt 
for  sloping.  Has  stmm  and  electric  power,  with  45-li.  p.  hoist,  2  l^yneriil 
con>pressors,  power  drilb  and  8liui>s.  Haa  produced  about  f 650,000  vforth 
ore  and  is  being  develoi>ed  along  svsteniatic  nnd  businesslike  lines. 
JARILLA  COPPER  CO.  NEW  MEXICO 

H(H3rganizcd,  11H>3,  as  Three  Bears  Copper  Company 
JASPER  MOUNTAIN  COPPER  CO.  WYOMIHG- 

Mine  i^tlire:  Douglas,  Ct>llVf;r^e  <>».,  Wvo.     H.  R.  Mew  is,  sunperinternlent 
W'fLs  eniployiTig  a  small  force  in  development  work,  at  last  account^' 
JEFFERSON  COPPER  CO. 

A  fraudulent  corporation  organized  by  the  Wm.  F.  Wernse  A  Co.,  Bow 
&  Stock  Co.,  421  Olive  St.^  8t.  Louis,  Mo.,  eolely  to  swindle,  as  the 
pany  never  owned  any  ground. 
JEFFERSON  COPPER  MHQNG  CO, 

A  swindle,  tx'r|Mrtnttcd  by  thr  notorioufi  W.  C.  Calhoun,  of  Denvd^ 
Cohmiflo. 
JEFFERSON  COUNTY  MININ<i  CO.  MONTANA 

Mine  ofliei^:  Ba^in,  Jefftfrson  Co,,  Mont,     t >rgatfucd  by  ea.stcrn  part 
for  the  purpuwc  of  leasing  the  mine  of  the  Ba«in  &  Bay  Stale  Mining  C<l 
whirh  ijaa  been  done. 
JEFFS  LAND  CO.  BOCHIGAl 

OfEte:   Rockland,  Ontonagon  Co.,  Mich,     Owns  800  acres  of  mine) 
land,  north  and  ^^est  of  Rockland,  on  which  a  little  exploring  work 
done  1899-1900.     Fully  described  in  Vol.  I 
JELM  TOWNSITE  &  MINING  CO. 

Offirc:  Kasota    Bik,,  MinneapoUa^  Minn.     Mine 
Cu.,  Wyn. 
JEROME  COPPER  CO. 

Succeeded  by  Cleopatra  Copper  Co. 


wyoB 

office:  J  elm.  Carl 
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SILVER-COPPER  MIHES  CORPORATION.  ARIZONA. 

Office:  care  of  C.  D.  Smith  &  Co.,  25  Broad  St.,  New  York.  Mine  oflTuo: 
mt,  Yavapai  Co.,  Ariz. 

CANON  COPPER  CO.  ARIZONA. 

106 J^  South  Broadway,  Los  Angeles,  Cal.     Mine  office:  Granite, 

ri  Co.,  Ariz.  Organized  1901,  under  laws  of  Arizona,  with  capital- 
$1,000,000,  shares  $1  par.  J.  W.  Tibot,  president;  G.  B.  Tibot, 
Htaiy;  Jos.  S.  Smith,  superintendent.  I^nds,  16  claims,  including 
MDo^ier  Glance  mine,  14  miles  northwest  of  Jerome.  Development 
whti  pushed  .systematically  and  effectively  under  the  management  of 
|ftnith,  who  is  an  experienced  mining  man.  Ha.s  recently  installed 
lir  power  plant,  including  air  compressor,  power  drilN,  hoist  and  pump. 
Ift  vein  ranging  from  2^  to  7'  wide,  ore  from  which  has  given  as.says  up 

&  copper,  60  oz.  .silver  and  $110  gold  per  ton.     Standing  of  officers 
my  is  good  and  development  is  along  sensible  lines. 
BELLE  MINING,  MILLING  ft  SMELTING  CO.  CALIFORNIA. 

lOflfice:  302  Lankershim  Bldg.,  Los  Angeles,  Cal.     Mine  office:  Daulton, 
kCo.,  Cal.     Organized  1902,  under  laws  of  Arizona,  with  capitalization 
1,000,  shares  $1  par.    W.  H.  Sallada,  president ;  W.  T.  Carter,  secretary. 
3  patented  claims,  area  40  acres,  with  200'  main  shaft  shoTs-ing  4 
veins  carr>'ing  oxide,  carbonate  and  sulphide  ores  assa3'ing   15% 
f  copper,  6  oz.  to  10  oz.  silver  and  $8  to  $15  gold  per  ton.     Has  steam 
r,  air  compressor  and  30-ton  concentrator. 

MARIA  MINES  CO.  MEXICO. 

^Mine  office:  Parral,  Chihuahua.  Mex.     Percy  L.   Fearn,   manager,   at 
I  accounts.     Ores  carry  gold,  silver  and  copper.     Has  steam  i>ower. 

JESUS  MARU  DE  BAQUERACHIC.  MEXICO. 

[  An  old  property,  once  of  importance,  near  the  LIuvia  de  Oro  mine, 
lllie  state  of  Chihuahua,  Mexico.  Ores  are  copp«T  sulphides,  carrying  about 
«.  silver  and  $2  gold  per  ton.  Negotiations  lookinR  towanl  reopening 
the  property  are  in  progress. 

L  C.  MINING  CO.  UTAH. 

Office:  8ah   Lake  City,   Utah.     Mine  office:  Park  City,   Summit   Co.. 
tdL    G.  D.  B.  Turner,  general  manager;  N.  A.  Mcl-,ean,  .superintendent. 
■ds  are  in  the  vicinity  of  the  Daly- West  and  Daly  Judge,  and  are  being 
mloped  bv  a  625'  shaft  giving  promise  of  soon  cutting  a  good  ore  body. 
■DLCO  MINING  CO.    .  MEXICO. 

Office:  San  Antonio,  Texas.  Mine  office:  Jimulco,  Coahuila,  Mex. 
)lo  Wahrmund,  president;  M.  J.  Welch,  vice-president;  O.  S.  Newell,  second 
Be-president ;  S.  G.  Newton,  secretary;  John  J.  Stevens,  trea.surer;  Arthur 
Little,  superintendent.  Operates  the  Guadalupe,  Casita  and  Alfaris 
Des,  producing  argentiferous  and  auriferous  copper  ores.  At  last  accounts 
s  shipping  40  to  50  tons  of  rich  ore  daily  to  the  Aguascalientes  smelter, 
s  ore  being  said  to  average  9%  to  10%  copper,  20  oz.  silver  and  about 
gold  per  ton.  Mine,  which  b  in  an  almost  entirely  undeveloped  district, 
opened  by  a  300^  tunnel  and  a  130'  shaft,  and  is  equipped  with  gasoline 
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power,  employing  about  200  men,     A  tramway  is  being  built  from  th^ 
to  the  Mexican  Central  railway^  and  the  property  is  supposed  to  In-  e^nii^ 
A  profit  over  and  above  the  cost  of  development  work.     Production  of  reliiil 
copper  in  1902  was  621  metric  ton.s.     Frofjerty  is  well  managed  and  regan 
as  decidedly  valuable. 
JOAQmir  MAIZ  &  CO.  MEXIC 

Office  and  mine :  Villa  Aldama,  Xuevo  Leon,  Mex.  C.  Rubles,  ] 
Was  openiting  a  copper  property,  with  fair  fort^e,  at  last  accountii. 
JOHN  DIAS  MINE.  CALIFOF 

Prof>crty,  in  Section  12,  T.  <i  S.,  R.  l»i  E..  Mariptisa  Co..  CaL,  is  opien 
by  a  shallow  &hafi  on  a  3'  vein  in  wchiHtose  diahuKo  carrying  cuprite,  asurit 
chrysocolla  and  chalcopyrite.     Ore  said  in  assay  %\i\  per  trm  in  copper  i 
gi>ld. 
JOHKNY  BULL  COPPER  MINING  CO.  NEW  MIXIC 

Otlire:  Stein's  Pass,  Grant  Co.,  N.  NL     Iiile  sinre  Februar)*,  1900,  i 
financial   affairs   of   company    in   confusion. 
JOHNSON  MINE.  NORTH  CAROLINA. 

Mine  otlice ;  High  Point,  Gtiitford  Co.,  N.  C,    Was  being  opened  on  h  m\aM 
scale    at    la8t    accounts. 
JOHNSON  MINES.  WASHINGTOl 

In   the  Stanaway  dif*trict   of   Kittitas    county,  Washington.     Sliipjx 
MJtne  native  copper  and  high-grade  ore  to  Pngot  Somid  .smclti-rs  in  l^ 
JOHNSTOWN  MINING  CO.  MONTANA 

Mine  oltice:  iiuttc,  Silvt^r  Bow  I'o.,  Mont.     Is  a  subsidiarit'  n^r\vtrAU*^ 
of  tlw*  United  Copper  Co.,  holding  title  from  the  Montana  Ore  Pun^liaj^ingf'o^j 
to  llie  eastern  portion  of  the  Rams  mine,  which   is  involved  in  the  MkJiJ 
Davitt    suit    betwecjt    the    Hcirize   and    Almalgamated    interests* 
JOSEPHINE  MINE.  WASHHTGTO* 

(itiiit:  van*  of   lii^vin  Bros.,  Spokane,  Wash.     Property  is  locHtt^  "J^ 
tlie  Melalli^ie  camp,  Washington.     Shafts  said  to  .nlmw  an  11'  vein  at  dc| 
of  50', 
JOSEPHINE  COPPER  MINING  k  SMELTING  CO.  MONTAHA.^ 

r>rg;*ni/cd   190"i  to  tnke  over  and  oix'ratc  sundry'  mining  rlaini^  in  '" 
]ilm'kfo{>t   erd»Ml  dislrirt   of  Teton  county,  Montana. 
JOSEPHINE  GOLD  &  COPPER  MINING  CO.  ARllOU 

iWueicare  of  Herbert  S.  Shaw,  15  Brown  Palace  Hole],  Denver,  OjI^JJ 
Mine  office:  Prescotl,  Yavapai  Ci>.,  .\rix.     t)rganized  under  laws  of  rtJ>h 
with  capitalization  $l,,>f)O;(K>0p  shareH  %\  j>ar.     t>.  B,  Price,  Jr  ,  presi^eJi^J 
E.  J.   Price,  secretar)^;  W,  D,  Weh?%ter,  superintendent.     Lands,  10  cldia^ 
xirea  200  acres,  8  miles  south  of  Prescott,  showing  ore>s,  mainly  sulpJit*" 
giving  assays  of  3%  to  7o%  copper  and  5  oz.  to  Iti  oz.  silver  per  toti» ' 
traces  of  gc)ld.     Has  steam  power  and  is  l>einfj  opened  by  shafts. 
JOSEPHINE  h  CONNECTICUT  MINES.  '  ARIZOHl! 

Mine  ofhct':  Patagonia,  Santa  Qn\z  Co.^  Ari«.  Owned  by  It  K.  Ri« 
anbon  and  Wm.  T.  Powers.  Ores  carr>'  copper,  sih-er  and  gold,  Hi 
steam  power. 
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JOSIE  GOLD  it  COPPER  MnVING  CO.  WASHIlfGTON. 

Office:  261   ColumbuR   Ave.,    Boston,   Mara.     Mine  office:  Houghton, 
King  Co.,  Wash.     E.   B.  Robinson,  general  manager    Lands,   12  claims, 
in  the  Snoqualmine  district,  35  miles  from  Seattle.     Has  several  shallow 
shafts  and  short  tunnels,  all  in  ore  giving  fair  assay  values. 
mRA  LE  JOYA.  SPAIN. 

Office:  care  of  Don  Manuel  Vazquez  Lopez,  owner,  Huelva,  Spain. 
Lands,  53  hectareas,  at  El  Cerro,  Huelva,  Spain.  Property  shows  large 
quantities  of  cupriferous  iron  pyrites  carrying  an  average  of  48%  sulphur. 
Property  is  idle  pending  the  installation  of  a  10-kilometre  aerial  tram,  but 
it  is  planned  to  produce  and  ship  ore  in  1905. 
MIHA  JUEZ.  MEXICO. 

Office  and  mine:  Ameca,  Jalisco,  Mexico.    Jos^  Somerla,  owner  and 
inanager.     Employs  about  20  men. 

JULIA  deahe  MnvniG  co.  utah. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  LTtah.     David  Clay,  man- 
Ser.   Ores  carry  gold  and  copper.     Has  steam  power  and  is  developing 
by  tunnel. 
JONCnON  DEVELOPMEHT  CO.  ARIZONA. 

Office:  Calumet,  Mich.  Mine  office:  Bisbee,  Cochise  Co.,  Ariz.  Chas. 
BriggB,  president ;  John  S.  Dymock,  vice-president ;  Peter  Ruppe,  treasurer ; 
Gordon  R.  Campbell,  secretary;  preceding  officers.  T.  F.  Cole,  Chester  A. 
Congdon,  James  Hoatson,  Thos.  Hoatson  and  Geo.  E.  Tener,  directors; 
8.  A.  Pamall,  superintendent.  Organized  1903,  under  laws  of  Arizona, 
'^ith  capitalization  $750,000, shares  $15  par;  paid  in,  $4.  Is  closely  afliliatcd 
in  ownership  and  management  with  the  Calumet  «fe  Arizona.  Lands,  14 
fUinis,  area  200  acres,  held  under  bond  and  lea,se.  Property  lies  an  eighth 
^  a  quarter  mile  southeast  of  Sacramento  Hill,  the  keystone  of  the  Bisbee 
^^  deposits.  Major  portion  of  tract  Is  covered  by  conglomerate  and  it 
*a8  the  theory  of  the  management  that  this  conglomerate  overlaid  the 
^priferous  limestone  beds.  This  supposition  has  been  proven  at  least 
partially  correct,  by  the  limited  development  already  se<'ured.  A  four- 
^mpartment  shaft,  sunk  on  the  boundary  line  of  the  Calumet  &  Pitts- 
'^Qrg  to  hoist  ore  from  both  properties,  Is  less  than  1,000'  northeast  of 
^Lowell  shaft  of  the  Copper  Queen  and  was  400'  deep  at  the  close  of  1903, 
^Wing  low-grade  carbonat-ea  with  a  little  chalcocite  and  chalcopyrite. 
'%aft  is  equipped  with  a  double  hoist,  good  for  deptli  of  1,200',  2  boilers 
^iid  an  air  compressor.  A  type  C  Sullivan  diamond  drill  is  also  in  use,  being 
^  first  employed  in  the  Warren  district.  Wliile  tlie  Junction  lacks  the 
^^^monstrated  values  of  the  three  other  development  companies  inider  the 
•ing  of  the  Calumet  &  Arizona,  it  is  a  decidedly  promising  property. 
jnpTTER  MINING  CO.  WYOMING. 

Office:  Tomah,  Wis.     Mine  office:  Jelm,  Carbon  Co.,  Wyo.     Dr.  C.  E. 
^ngg,  president;  J.  W.  Hancock,  secretary  and  treasurer. 
PRA-TRIAS  COPPER  CO.  NEW  MEXICO. 

Office:  Commercial  Club    Bldg.,    Albuquerque,    N.    M.      Mine   office: 
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Sefiorito,  Sandoval  Co.,  N\  .\L     Thoj^.  J,  Currau,  (jresidc^nt ;  Geo.  W.  Rtabb 
secretary  and  t  reasurer.     *  *rgatuz<?d  Ortuberp  J IWKI,  imder  laws  of  Neu  Mexic 
with  capitalizaiiitn  $1;LMKK(H)0,   share>!  $1   par.     Property   is  sundr>'  f<)PI^^^ 
claims  and  a  gold  iiiiiie.     Ha^  a  25-ton  smeltt^r.     No  mining  was  in  progi^^^^ 
at  close  of  lil08,  owing  to  iiistaUAtmn  of  a  new  plant, 
JUSTICE  MIKIHG  CO.  COLORAt^O 

Mitif  offict*:  Central  City,  Gilpin  Co.,  Colo,     Lands  earry  %c\d,  ^Wx-^g. 
and   fupptr, 
KAFUE  COPPER  SYNDICATE,  LTD.  RHODE 

tMlice:  19,  ht.  Swithin's  Lane,  London,  E»  C,  Eng,     Capital,  rtominj 
£llH»,tKJ<J.      Laiuis,   l.fKKJ  gold  rlaiins  uiul  a  SplMMi-atre  farni,  to  \w  .^Id  H 
ttif  UlicMle^sia  Coppor  Co.,  LuL,  U\r  £125, (MK)  in  .^hane**, 
KAFVELTORPS  KOPPERVERK.  SWEDEHw 

111  Ort^bru  L:ni,  Sweden.     A  .small    prodm-er,   onlput    for  1901  bavi 
been   112,590  kgs,  of  matte,  averaging  72%  topper,  <M|ual  to   178,713  If: 
refined  fopper,  and  1(j,423  kgs.  refined  t-opper,  giving  a  net  production  l<- 
1901   of  214.919  lbs.   refined  eopjM^r.     ALsii  set^ured  considenil^e  values    i*' 
lead  and  tiilvcr.  obtained  as  Uy-prcKlucts. 
KALAMAZOO  COPPER  MINING  CO.  COLORAD^^ 

nUtre:  KaLimazoo,  Mit-li.  Mine  office:  Encampment,  Carbon  Co,.  Wv' ^ 
Idle.  Organiiced  April  11,  1902,  under  laws  of  Wyonnng,  with  capitalizali^^^* 
SI^^KMJ.UtM),  shares,  |1  par.  H.  K.  Brown,  pre.'^ident :  K.  8.  Drury,  vic=— ^ 
president  and  resilient  nmnager:  E<|win  (iillis,  s*'^^*^]^'  and  general  manag^^*^' 
Lands,  10  patented  claims,  area  95  arre^»  in  the  Peurl  district  of  Larin~  "  "^ 
i'ounty,  Cniorado,  showing  2  fiMRure  veins,  opened  by  shafts  of  28'  and 
and  giving  a-^says  of  2%  to  50*vJ,  eopper,  \sith  variable  valueH  in  gold,  silv^ 
zine  and  nickel,  from  oxide  and  sulphide  ores.  C<*nipany  is  under  the? 
general  management  uti  the  Coldwater,  and  has  lands  adjoining.  The  1 
ma/.of)  ('ontjiiiny  phms  doing  nn  wi>rk  until  the  boundary  in  reached  by  •■ 
Cold  water,  whiHj  ji  sieam  plarH  will  be  installed  anil  vigorous  developni^  — ^" 
undertaken. 
KANGAROO  HILLS  MINING  &  SMELTING  CO.  ADSTRAU^-I*. 

A  ioiisiirnlation  «ti"  tlie  Marauhiy  Creek  Silver  it  Copper  Mined  .^c-s/ki 
the  Mt.  Theckln  Copper  Mine,  in  the  Kungartxj  Hills  dLstrict  of  Queejuili^^^ '^^ 
The  Mt,  T!ie«;klii,  0|H*ne«l  ItKM),  prc»rluced  23  tona  of  ecip]3i»r  and  Ij,315  <**• 
of  silver  in  19<)1,  from  ores  averaging  1(3%  copper,  159^  lead  and  4^  <*** 
silver  per  ton.  The  smelter  l**  located  midway  between  the  mines,  on  *"* 
Running  river. 
KANSAS-BURROUGHS  CONSOLIDATED  MINING  CO.  COLORAJX^ 

OfTue:    Etjuitahlc    HIdg.,    Dctuer,    C<.lo,     Mine    office:    Central    CitV- 
Gdpin  Co.,  Colo.     Patrirk  McCatm.  superintendent.     Ores  carry  gold,  gil^*^'' 
and  cop|3er.     Has  steam  pcnver. 
KANSAS  CITY  COPPER  MINING  A  SMELTING  CO.  COLORADC^- 

tmice:  Kjinsai?  City,  Mo.  Mine  office:  Oneco,  lloutt  Co.,  Colo.  C»liv^^ 
W.  Kmll,  superintendent.  Ha.«t  steam  and  electric  power  and  a  4(Mo^ 
«iiiclter. 
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KABSAs  crnr  gold  &  copper  mining  &  Colorado. 

MILLING  CO. 

Incorporated  August,  1902,  to  develop  mines  in  Saguache  Co.,  Colo. 
KAHSAS  CITY  ft  SONORA  MINING  ft  MILLING  CO.  MEXICO. 

Property  sold  to  Ures  Consolidated  Mining  Co.  for  $25,(XX). 
KAPUNDA  MINE.  AUSTRALIA. 

Office  and  mine:  Kapunda,  South  Australia.  Varley  &  James,  oTs-ners. 
Property  was  opened  in  1842  and  is  50  miles  north  of  Adelaide.  Has  been 
woikfid  by  tributors  since  1879,  until  recently.  Has  8  shafts,  two  deepest 
being  about  450^  each.  Water  level  is  50'  IkjIow  surface.  Vein  matter 
and  country  rock  are  very  soft.  Mine  lias  produced  at  least  $1,000,000 
^orth  of  copper,  and  carries  oxide,  carbonate  and  sulphide  ores,  wth  a 
little. native  copper,  ores  averaging  about  18.5%  copper.  Employs  about 
25  men. 
KAPUNDA  COPPER  MINE,  LTD. 

Was  to  have  taken  over  the  Kapunda  mine,  but  did  not  go  to  allotment. 
URANKULSKI  MINE.  TURKESTAN. 

A  small  property,  operated  in  a  crude  way,  near  Tashkent,  Turkestan. 
KAR6ALINSKI  GROUP.  RUSSIA. 

Office  and  works:  Orenburg,  Russia.     E.  C).  Tomer,  manager.     Produc- 
tion in  1899  was  680,674  lbs.  refined  copper. 
COMPAGNIE  DU  KATANGA.  CONGO  FREE  STATE. 

Office:  13,  Rue  Bredcrode,  Brussels,  Belgium.  Edouard  DcspnH, 
chairman;  Col.  A.  Tliys,  managing  director;  Major  A.  Cambior,  muiiager; 
A.J.  Wauters,  8ecretar>'.  Organized  April  15,  1901,  under  laws  of  Belgium, 
>«  a  subsidiary  corporation  of  the  Belgunn  Congo  Company,  witli  capitnl- 
iation  3,000,000  francs.  Lands,  50,000,000  acres  freehold,  with  i^undry 
Inferential  mining  and  railway  rights.  Mining  property  is  four  groups, 
*  known  as  the  Katanga,  Kambove,  Pala  and  Kazcmba,  located  on  the  left 
''wik  of  the  upper  Lualaba  river,  showing  auriferous  copper  ores.  Dcveloi)- 
•"^nt  is  in  charge  of  Grey  «fe  Holland,  African  managers  of  the  Tanganyika 
^ncessions,  Ltd.,  and  have  not  as  yet  advanced  beyond  the  o\plorator>' 
«*«ge,  but  the  showing  Is  said  to  be  quite  promi.sinp. 
K4TARSKI  MINE.  RUSSIA. 

Office:  care  of  H.  Lorenz,  £lizabeth}X)I,  Russia.     Is  one  of  the  principal 
•^pper   producers    of    Russia.     Production    for    1809    was    approximately 
^765,000  lbs.  refined  copper. 
2AWASAYAMA  MINE.  JAPAN. 

Mine  office:  Sanyama-mura,  Oe-gori,  .\wa,  Japan.     Ore  is  chalcopyrite 
mixed  i^nth  iron  pyrites,  averaging  4%  copper,  in  a  2'   to  4'  vein  in  am- 
phibolite.     Production  in  1900  was  14,834  lbs.  refined  copper. 
KEARNS  CONSOLIDATED  COPPER  MINES  CO.  WYOMING. 

Office:  519  Equitable  Bldg.,  Denver,  Colo.  Mine  oflfice:  Downington, 
CkrbonCo.,  Wyo.  Employs  6  men.  Organized  1899,  under  laws  of  Wyoming:, 
irith  capitalization  $1,500,000,  shares  $1  par.  Foster  Kearns,  president : 
A  Hanson,  secretary;  Geo.  C.  Waterman,  superintendent.     Lands,  1 1  claims, 
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area  216  acres,  also  the  160-arre  townsite  of  "Dowrrmji^on  in  the  tapper 
section  yf  tlie  Grand  Enrampnient  district,  showing  4  tifwiire  vtini^^,  i»f  wlij 
are  beiiin;  devfelopedp  principal  vein  having  a  width  of  40'  and  estinmted  lot 
of  1  mile,  apparently  the  largest  ore  body  in  Wyoming,  The  3  sutaller  i 
range  from  10'  to  20'  wide.  Estimated  average  values,  2%  to  10%  cod 
11  to  $8  gold  per  ton^  from  oxide  and  carbonate  ores  above  and  stilpl 
at  a  little  depth,  opened  by  5  shaft*,  of  W  to  40^,  and  a  60*  tunnel. 
steam  power  and  suiidr>'  mine  buildings.  Property  regarded  as  \ni4 
and  management  honest,  but  development  hasi  been  done  heretofore  i 
in  the  newspa[>ers  than  in  th<5  ground,  I 

KEARSARGE  MIITE.  mCHlO 

Ou  ncd  and  ojierated  liy  Oacoola  CoDSolidated  Mining  Co.  sine*  189ll 
KEDABEWSKI  MIKE.  Rui 

Mine  office:    Kedabenak,    Elizabethpol,   Russia.     I«  somettmce  a 
t!ic  Kiadebrk.     Ls  owned  by  (lie  Gebriider  Siemens,  Berlin,  Germany/) 
reopened  the  property  in  lSt>4,  since  when  the  mine  hft.s  been  a  cousid 
producer.     Ore  Ls  mainly  chalcopyritc,  associated  with  iron  p^Tites,  pyrrl 
and  sphalerite,  with  occasional  wcurrences  of  ehalcocite  and  native 
gangue  being  quartz  and  heavj'  spar.     Ore  bodies  are  trreguJar  dmis 
quartz  traehj-lc  veins  traversing  diorite.     Ores  average  39c  <o  ^% 
and  are  sorted  on  surface  into  t^melt  ing  grade  ore  averaging  7%  aiid  1< 
ore  averaging  3%  copper.     Smelter  has  reverberatory  funmces  and 
crude  petroleum,  which  is  pumjied  30  miles  from  DalHar,  on  the 
Caucasion  railway,  through  a  pipe^hne.     Product  of   first  fiwion  is  a 
to  ■M>%  matte,  which  h  l>r<ikcn  up  and  roasted,  then  blown  up  tx)  hi 
I  copper  in  blast  furnaces.     The  Idisler  copper  is  of  low  grade,  carrjiiig  »1 
^8K%  to  9i}%  cop^>er,  25  oz,  i^ilver  and  1.2  o«,  gold  per  ton,  and  is 
elect mlj^ically  at  Kalakent.     Production  is  about  4,000,000  ll>s-  of  -.^ 
copper  yearly,  I 

KUPFERKIESBERGBAU  K^LCHALPE.  AUSHI 

Mine   office:    Kelclmlpe,    Tyrol,   Austria.     A   very  amaU   producefJ 
last  accomits. 
KEMP-KOMAR  COPPER  MINIKG  CO.  WASmNGll 

Mine  office:  Luon  l.akt^  Stevens  Co.,  Wa.«ih.  A.  \V.  Kraip,  mm 
Orerf,  oxide  arid  cnrl>onale  above  and  sulphide  in  lower  workings,  cai 
small  gold  and  silver  valuer,  in  a  12'  \ein  with  pay-streak  of  0*  t 
Carload  shipments  have  returned  16%  to  20%  copper. 
KEMPTON  MIITE. 

Office:  care  of  Cob  A.  E.  Wall    owner,  iSalt  Lake  City.  I'laJu     A 
producer  in  the  Bingham  district,  securing  a  little  copper  as  tt  by-produft 
KENBRICK  &  GELDER  SBiELTING  CO.  COLORi 

Absortjed  l>y  San  Juan  Smelting  it  Refining  Co. 
KENIfETT  MIMIfG  CO.  MOHTJ 

Mine  office:  Virginia  City,  Madi^jon  t'o,,  Mont.  \V  B.  MtUard,  gej 
manager.  Has  cupriferr»UH  gold  ort^s.  Hai^  ateam  power  and  a  0( 
statnp  mill,  employing  about  40  men, 
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^HTUCKY  GULCH  MIllIlfG  CO.  COLORADO. 

Mine  office :  Tin  Cup,  Gunnison  Co.,  Colo.     P.  D.  McNeil,  superintendent. 
^^1^  cany  gold,  silver  and  copper.     Has  steam  power  and  employs  about 
^0  men. 
^REMOS  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

Mine  office :  Olalla,  East  Yale  district,  B.  C.  Dr.  A.  C.  Sinclair,  president ; 
E.  N.  Ouimette,  secretary  and  treasurer;  R.  W.  Northey,  superintendent. 
Organized  December,  1900,  with  capitalization  $1,000,000,  shares  $1  par. 
Has  a  few  shallow  shafts  and  short  tunnels  showing  a  6'  vein  with  18^  pay- 
streak  of  mispickel  carrying  5%  to  15%  copper.  Employs  6  men  during 
the  summer  months. 
KESWICK  SMELTHIG  WORKS.  CALIFORIOA. 

Smelters  at  Keswick,  Shasta  Co.,  Cal.,  owned  and  operated  by  the 
Hotmtain  Copper  Co. 
QrCHIKAN  COPPER  CO.  ALASKA. 

Office:  care  of  Russell  H.  Hanauer,  Colman  Bldg.,  Seattle,  Wash.     Prop- 
erty is  on  tidewater,  near  Ketchikan,  Alaska. 
KEWEENAW  ASSOCIATION.  MICHIGAN. 

Office:  87  Milk  St.,  Boston,  Mass.     J.  M.  Longyear,  agent,  Marquette, 
Mich.    A  land  corporation,  owning  lai^  tracts  in  the  upper  peninsula  of 
^higan,  a  portion  of  the  lands  being  on  the  Keweenawan  copper  belt. 
KEWEENAW  COPPER  CO.  MICHIGAN. 

Office:  care  of  W.  K.  Prudden,  Lansing,  Mich.     Property  is  an  old 
"JMne  in  Keweenaw  county,  Michigan. 
KEY  CITY  COPPER  CO.  BRITISH  COLUMBU. 

Office:  care  of  Capt.  Andrew  Wasson,  president  and  general  manager, 
^*^ramento,  Cal.     Mine  office:  Mt.  Sicker,  B.  C.     F.  W.  McCrady,  super- 
intendent.    Property  adjoins  the  Tyee  and  Lenora,  and  is  opened  by  tunnel. 
^*«  steam  power  and  employs  about  10  men. 
^BY  TO  SUCCESS  COPPER  MINING,  SMELTING  UTAH. 

k  DEVELOPMENT  CO. 

Office:  care  of  A.  R.  Merritt,  Duluth,  Minn.     Organized  1902,  under 
**^  of  South  Dakota,  with  capitalization  $1,. 500,000.     Lands  arc  in  the 
^*aver  Lake  district  of  Beaver  county,  Utah. 
^  WEST  MINING  CO.  NEVADA. 

Mine   office:   Bunkerville,   Lincoln  Co.,   Nev.     S.   W.    Darling,   .super- 
^'itendent.     Ores  carry  nickel,   copper  and   platinum.     Has  steam   power 
^^d  employs  about  20  men^ 
^YSTONE  GROUP.  ARIZONA. 

Mine  office:  Globe,  Gila  Co.,  Arizona.     Finletter  <t  Harvey,  owners; 
^'  R.  Finletter,  superintendent. 
^STONE  COPPER  ft  GOLD  MINING  CO.  ARIZONA. 

Office:  502  Park  Bldg.,  Pittsburg,  Pa.  Mine  office:  Wickenburg,  Mari- 
copa Co.,  Ariz.  Organized  1900,  under  laws  of  Arizona,  with  capitalization 
11,250,000,  shares  $10  par.  C.  B.  McLean,  president;  W.  J.  Strassburger, 
fteretary  and  general  manager;  W.  F.  Wilson,  treasurer.     Lands,  24  claims. 
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in  the  Blue  Tank  aiid  HIim  k  lUnk  di^n^,.\^.  -Iiowiikg  nuiphide  ore  bodo^^H 
Iftle  at  la^i  ai-fountfl.  ^H 

KEYSTONE  COPPER  MIKIHO  CO.  HEW  MEXICCTT-j 

(Jttite:  BlooiMsburg,   Pu.     Mine  office:  Tr^s  Piedra»,  Taos  Co.,   N.  .^^^i* 
J-   P.  Uinker,  superiiileudent.     Lands,   18  el&iins^   known  as  the  Payr^rznll 
mine,  in  the  Bromide  diftlrict,  opened  to  deptli  of  about  2*50'  and  stlitm - 
a  20'  vein  of  irulphide  ore  assaying  tt^J  to  12^  copper,  witli  fair  pold  valti. . 
Haa  Hteani  fM>wer  and  a  50-ton  concentrator. 
KEYSTONE  COPPER  SMELTER  CO.  MEXlCTrO. 

Office:  330  Drexei  Bldg.,  Phibdelphiii,  P«.  General  Mexican  ofl^^^e: 
Apartado  222,  Guadalajiira,  Mex.  Mine  office:  Tapalpa,  Jalisco,  Me x.  EHm- 
plo\*!*  1(¥J  men.  OrguniTied  under  laws  of  New  Jersey ^  with  capitaliza^:  ion 
$3O(),0CM^,  sharers  Si  par.  Roht.  P.  Molten,  prej^ident;  Edw-.  E.  Cat-«:«11, 
vice-preifident  and  chainimn  of  executive  committee;  Aubrey  F.  Lee,  ^iec» 
retaiy;  DanL  Lamont,  Jr.,  treasurer;  Albert  L.  Waters,  general  inaiia-j^iej; 
Win.  B.  Duei^ler,  general  superintendent.  Lands,  5  groups,  tncludiri^  T^a 
Arnerica^na  and  I-^  Palina  mines,  carrying  gold,  silver  and  copper,  develop*^ 
by  a  365'  tunnel.  Has  steam  and  electric  power,  a  40-ton  concentrator  j^iid  a 
30-ton  smelter 
KHAYYAM  COPPER  CO. 

Lett<;rs  returtied  unclaimed   from  former  office,  1920-150  Nassau  i— -'*•* 
New  York. 
KIADEBEK  MINE.  RUSSIS:^^^ 

Df'srriUcd  ynder  title  Kedal^venski  Mine. 
KILLINGDAL  KOBBERVAERK,  NORWJH^^^. 

Oifitc;  eare  of  Hi\W  Metal  it  Chemical  Co.,  Hebburn-ou-T>'iie,  Englai:^^  ^^ 
Produces  cuproas  iron  pyrites,  canning  about  2.5*^^  copper,  sold  to  bunw^  ^  *' 
in  Xorwiiy  and  England.     Production  in  1900  was  17,700  tons  of  ore,  cqr^'^^^ 
valent  to  about   l.(H>0,*KK)  lbs.  n'fined  copper,  ^^ 

KIMBALL  CREEK  MINING  CO.  WASHINGTG^^^^"^ 

Offit  e :  Seat  t  Ic,  Wash.    Mine  office :  Berlin,  Kin^  Co,,  Wa^^ii,    J,  T.  Wrig''  "**'*^ 
superinteudcnt.     Ores  carry  gold,    silver   and   copper.     Has   water  pov 
and  employs  15  to  20  men. 
KIK-E-ChV  mining  a  MILLING  CO.  ARIZOF*"' 

Office:  1112  Mujeatic  Bklg,  Detnnt,  Mich.  Mine  office:  WiJroX,  Grah  ^  ^'^^ 
Co.,  Arise.  Capita  I  i/4i  lion  $l,*)On,rKX),  slianw  $1  p^ir.  Herman  Knorr,  p*' ^^'^'* 
ideiit;  Fred.  P.  t)b<3nuu*rr,  ^ecretar>'  ajid  treasurer;  Lands,  ID  eofr^^^^P*'^ 
claims  and  7  gold  rlaUuM,  an:a  about  500  acre**,  near  Wilcox.  Company 
a  mill,  which  went  into  t'ommi^sion  October,  190,3.  The  coppt*r  ort^s  cc 
considiTable  silver  value."^. 
KING  COPPER  MINING  CO.  OF  NEVADA.  HEVA.I>A 

nfFi<e:  -VAl  Exchange  Iildt^,  Bostr>n,  Mass.    Miite  office:  Lovelock,  Ht»i»' 
Ijoldt  Co.,  Ncv.     T.  H.  Lowe,  superintendent.     Proyx^rty  is  the  .\nderN:P** 
mine,  currying  aurifcrna*<  and  argent  if  eroits  copper  ore^i.     Wa^  dc\doD 
with  8  til  ID  men  at  last  accounta. 
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KIHG  DEVELOPMEirr  CO.  ARIZONA. 

Mine  office:  Jerome,  Yavapmi  Co.,  Ariz.    G.  W.  Hull,  superintendent. 

VVas  developing  the  Jerome  and  1888  claims,  with  small  force,  at  \iM>\  accounts. 

KIHG  GOLD  ft  COPPER  MmnfG  CO.  WASHINGTON. 

Office:  Davenport,  Wash.     Mine  office;  Springdalc,  Stevens  Co.,  Wash. 

Jas.   B.   Tuttle,    superintendent.     Property  is   the   Edna-Gladiator   mine, 

^  miles  west  of  Springdale,  opened  by  a  260'  shaft  in  a  conta<'t  vein  l)et\veen 

^ioritc  and  quartz  carrying  tenorite  and  chalcocite  of  $10  to  $35  value  per 

ton,  with  a  silicious  gangue.     Has  steam  power,  a  GO.OOO-gallon  pump,  hoist 

*nd8-drill  air  compressor,  and  is  arranging  to  make  small  smelter  shipments. 

KlHG  GOLD  ft  COPPER  MINING  ft  MILLING  CO.  CALIFORNIA. 

Office:  921-185  Deari>om   St.,  Chicago,  III.     Mine  office:  Victor,  San 

««nuudino  Co.,  Cal.     Company  advertises  to  give  an  al>s<»lutrly  puanintc<'<l 

■^^vcstment,  conserjuently  must  be  regarded  with  8uspi(i(»n. 

^^G  MINING  CO.  WYOMING. 

Office:  Fremont,  Neb.     Letter  returned  unclaimed  from  fonner  mine 

^^^ce,  Riverside,  Carbon  Co.,  Wyo.     T.  Carroll,  prt»sident  and  genenil  maii- 

^^er;  J.  O.  BeU,  secretary;  J.  H.  Knowles,  treasurer. 

^^6  SOLOMON  MINE.  BRITISH  COLUMBIA. 

Office:  care  of  D.  C.  Corbin,  owner,  Spokane,  Wash.    Mine  office:  Green- 

'"^"^od,  B.  C.     Shipped  about  700  tons  of  ore  in  1902.     Idle,  but  plans  ship- 

^^<ot8  on  completion  of  the  Morrison  spur. 

^^IDG  SOLOMON  TUNNEL  MINING  CO.  COLORADO. 

Mine  office:  Frisco,  Summit  Co.,  Colo.    James  H.  Myers,  superintendent. 
^^*e8  carry  gold,  silver,  lead  and  copper.     Employs  about  10  men. 
^^GMAN  CLAIM.  CALIFORNIA. 

Mine  office:  Darwin,  Inyo  Co.,  Cal.,  Jas.  McDonald,  owner.  Ores  are 
^^^^dachite,  cuprite  and  calcopyrite,  carrying  a  little  gold  and  silver,  in  a  3' 
^^ntact  vein  between  limestone  and  granite. 

^^ANNING  COPPER  MINING  CO.  WASHINGTON. 

Office:  114  Cherry  St.,  Seattle,  Wash.  Letter  returned  unclaimed  from 
former  mine  office,  Index,  Snohomish  Co.,  Wash.  W.  C.  Rutter,  super- 
^^^tendent. 

^imCOOLA  GOLD-COPPER  MINE,  LTD.  SOUTH  AUSTRALU. 

Office:  care  of  T.  S.  Backhouse,  Glenelg,  South  Australia.  Mine  office: 
*^^y  Creek,  South  Australia.  Is  a  small  producer,  property  being  held 
^^'Kler  lease  from  the  Australian  Mining  Co.,  since  1.S79.  Is  34  miles  north- 
^^^st  of  Adelaide,  and  was  opened  1845.  Is  sometimes  known  as  the  Tungk- 
*llomine.  Ores  are  rich  but  bunchy,  and  in  early  days  averaged  22%  copper. 
**«  two  main  veins,  one  apparently  worked  out.  and  on  Baker's  lode  lias 
^'WtB  of  240'  and  SeO'. 

(ITTILSLAND  KOBBERVAERK.  NORWAY, 

f^etter  returned  unclaimed  by  fonner  owners,  N.  Kior- <t  Co.,  Cliristi- 
*nia,  Norway.     Property  idle  at  last  accounts. 
f     BergVERWALTUNG  KITZBUHEL.  AUSTRIA. 

I  A  small  producer  in  the  Tyrol,  Austria. 
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KJOII  GROTI.  .  FORI 

Mine  offipc :  Reitan,  Norway.    Owned  by  Cape  Copper  Co.     Idle, 
BERGVERWAXTITNG  KLAUSEN.  AUSTRU 

Mine  offi<  p  :  Klausi-n  PfunderlniTg,  Tyrol,  Austria. 
FAHLERZBERGBAU  GROSS-UHB  KLEiriKOGEL.  AUSTRIA 

A  vent"  old  mine  in  tlie  Xu.'^tnun  Tyrol.     Said  to  be  nearly  exliuustcdj 
but  rontinuet*  a  j?niall  pnxiuccr, 
GEWERKSCHAFT  KLINGEWTHAL-GRASLITZER  GERMANY^ 

KUPFERBERGBAU. 

Mine  otiire.  Ivliugenthal  in  Sar liscn,  Ctijnnany* 
iCLIPKOP  (NAMAQUALAHD)  COPPER  CAPE  COLOmr. 

SYimiCATE,  LTD. 

In  voluntary  liquidation. 
KNICKERBOckER  DEVELOPMENT  CO,  MORTAH- 

Mine  f*!Iice:  Hdena^  Lewis  tt  Clarke  (.*o.,  Montana.     Lajub,  8  cli 
just  north  of  Helena. 
KITOCKMAHOir  MIIfES.  IRELAHD. 

Old  properties,  long  idle,  near  Waterftird,  Ireland*     Ore  occurs  in  rlay 
slatcfc^  and   averagtHS    lO'^J,   rop|x»r  vvhtMi   workml.     AimunJ   produeiion 
about  1,CK)0  tons,  circa  1S4U.     Property  said  to  be  worthy  of  invc»tigalion«j 
KOEI  MINE.  JAPA 

Mine  offiee:  Tsuuekanemaru-inura,  Aghuja-gori,  Bingo,  Japmi.  Ani 
old  property,  reopened  1S93.  Ore  is  ehalcopyrite,  a;^isoeiated  with  jsplialchlf.  i 
iron  pjTiteg  and  niicaeeous  hejiiitite,  in  a  fissure  vein  4'  to  S'  wide^  witllJ 
gaiigue  of  talc  and  hornblende.  Country  rock  \»  horublende-grantte.  Ci»'j 
centrated  ore  averag«»j^  13.4^  copper  and  4%  silver.  Production  id  IWUj 
was  88,495  lbs,  refineti  copptT. 
KOKOMO-PIONEER  MINING  &  MILLING  CO.  COLORADO.) 

Mine  office:  Fiunitnit,  t^lear  Creek  Co.^  Culo.    E.  H.  Wilnon,  8U|»<.'rinlcii-| 
dent.     Property  ineluden  the  Kokomo,  Pioneer  aad  Milton  inineH,  proriiicii 
ores  of  gold,  sih  er,  lead  and  copper.     Has  t^tcani,  water  and  gasoline  powc 
and  3()-Htanip  mill,  employing  about  25  men« 
KOKUSEI  MINE.  JAPAKJ 

Mine  offiee:  Kawabe-mura,  Shonan-gori,  Mmiadaka,  Japan.  Wasopdim 
1882.  <-)re  is  chaleopyrite,  mixed  with  iron  pyrites  and  sniall  quaiititiw  < 
sphalerite,  ore  oceurring  as  lenses,  the  largest  00'  in  diameter,  with  cla^^  gouge^l 
in  sandstone  and  clay-alate.  Output  in  1899  waa  348,497  lbs.  reliDed  ro|}pcr.| 
KOBfAKI  MINE,  JAPAK^ 

Located  in  the  provincef^of  Ugo  and  Rikuchu,  Japan.    A  very  old  i 
giving  eonsid€ral>le  gold  as  a  by-prixlutt.     Annual  prmluetion,  aeeiL»nlin|  ^^ 
latent  returns  secured,  averages  about  1,00(1. rMM)  lbs.  refined  copper. 

KONIGLICHE  UND  HERZOGLICHE  COMUNION.  GERMAllt| 

Office  and  works :  t  Jker.  Germany.    Has  a  cust<jm  soieiting  plant ,  \rts^^\^ 
copper  ores. 
KOOTENAI  COPPER-GOLD  MINING  CO. 

OlficQ;  15  Exchange  pL,  Jersey  Cily,  N.  J.     Incorpc^ralcd  Nove 
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1902,  under  New  Jersey  laws,  with  capitalization  $500,000,  by  Horace  B. 
Goiilcj;  John  R.  Turner  and  Louis  B.  Dailey.  Location  of  lands,  if  any,  not 
learned. 

KOOTENAI  COPPER  MIllIlfG  ft  SXELTIlfG  CO.  IDAHO. 

Office:  care  of  C.  D.  Porter,  president,  Spokane,  Wash.  Mine  office: 
Port  Hill,  Kootenai  Co.,  Idaho. 

KOSAKA  MINE.  JAPAN. 

Mine  office:  Kosaka-mura,  Kazuno-gori,  Rikuchu,  Japan.  Owned  by 
the  Fujiti  Gumi.  F.  Kuhara  and  K.  Taketa,  managers.  Mine  has  steam, 
water  and  electric  power  and  a  good  smelter,  employing  about  2,500  men. 
Ores  are  of  a  considerable  variety,  including  azurite,  malachite,  chalcopyrite, 
native  copper  and  native  silver.  Ore  body  occurs  as  an  impregnation, 
ranging  from  20'  to  300'  in  workable  width,  with  proven  length  of  2,500' 
and  opened  to  depth  of  300'.  Country  rocks  are  Tertiary  tuff,  with  intrusions 
of  liparite  and  dacite,  ore  body  being  near  the  contact  of  dacite  with  tuff, 
ftoperty  is  one  of  the  most  profitably  in  Japan.  Production  for  1900  was 
S56moinme  gold;  1,059,653  momme  silver  and  2,168,756  lbs.  copper. 
KOSK  CREEK  GROUP.  CALIFORNIA. 

Claims  near  Olena,  Shasta  Co.,  Cal.    Native  copper  is  found  in  joints 
of  the  upper  portion  of  a  200'  strata  of  basalt,  with  sulphide  ores  below. 
KREMLIN  MINING  CO.  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  D.  M.  Houston, 
>Qperintendent.  Ore  carries  copper  and  gold.  Has  steam  power  and  em- 
l%8  a  small  force. 

KRUGER  COPPER  ft  SILVER  MINING  CO.  MEXICO. 

Office:  131  State  St., Boston,  Ma.s8.  Mine  office :  Cusihuiriachic,  Chiliua- 
hiia,  Mexico.  Organized  Sept.,  1903,  ^-ith  capitalization  $500,000,  shares 
Is  par.  Edw.  Glines,  president ;  Phillip  A.  Warner,  vice-president  and  con- 
•'ilting  engineer:  James  H.  Mahoney,  secretary  and  treasurer;  Geo.  W.  Boyre, 
C^eral  manager.  Lands,  42  pertenencias,  area  104  acres,  having  an  old  00' 
^laft.  Company  plans  active  development.  Company  was  endeavoring  at 
close  of  1903  to  float  its  shares  in  England. 
tUHE  MINE.  JAPAN. 

Owned  and  operated  by  Furukawa  Copper  Co. 
tUPFERKIESBERGBAn  KUPFERPLATTE.  AUSTRIA. 

Mine  office:  Kitzbiihel,  Tyrol,  Austria.     Ore  is  chalcopyrite  with  quartz 
(angue,  occurring  as   horizontal  beds   in   Silurian  slates.      Is  one  of  the 
Principal  copper  producers  of  the  Austro-Hungarian  empire. 
^UROTAKI  MINE.  JAPAN. 

Mine  office:  Motokawa-mura,  Tosa-gori,  Tosa,  Japan.  Is  a  short  dis- 
tance only  from  the  famous  Besshi  mine.  Ore  is  chalcopyrite,  first^quality 
Averaging  10%  and  second-grade  2%  to  4%  copper.  Beds  are  much  con- 
torted, principal  thickness  and  values  being  found  in  the  saddles  and  trouglis', 
^ich  average  about  10'  thick.  Output  for  1900  was  151,890  lbs.  refined 
Copper. 

^njRTZ-CHATTERTON  COPPER  MINING  CO.  WYOMING. 

Office:  310  Fisher  Bldg.,  Chicago,  111.     Letter  returned  unclaimed  from 
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former  mine  office,  EneainpiiR-iii.CarlxniCu.,  Wyo.  Capitalizaj  ion  ^i^gOOj 
shares  $1  par.  L,  D.  Gudsliull,  superiniendant.  Lancis,  10*J  ticress, 
velopfrd  by  seveml  hIihUow  shafts  and  a  1,700'  tunnel,  latter  sliowufl 
veins  of  low-grade  sulphide  ore,  widest  17',  giving  average  assays  of 
copper  with  traces  of  gold.  Veins  tmverse  granite  and  ore  is  well  adajg 
to  concentration.  Equipment  inclydea  »steam  power  plant^  5-stamp  mill  { 
5(Mon  concent  rater.  Property  \^  developing  with  a  force  of  about  40  ol 
KUSAK0RA  MINES.  JAPA 

Owned  Jind  operated  l>>'  F'lirukawa  Copper  Co. 
KVAWAlfGENS  KOBBERGR0BER.  NORWI 

Owned  by  Consul  Nils  Persson,  Helaingborg,  Sweden.  Mine  offil 
Kaafjprd,  I'liunarken,  Norway.  Otto  Witt,  gfueral  manager;  P.  W.  Geoij 
iiiining  engineer;  Peter  Ivtraen,  mining  (uplain.  Landii,  50  pateat 
clabis,  area  3(M>  acres,  showing  about  20  fissure  veins  of  sulphide  ore  in  pyf 
these  Iiaving  an  average  width  of  3'  and  length  of  1,000' 
LA  CANANEAS  COPPER  CO.  -  MEXIC 

Offirc;  care  of  Ehud  N.  Darling,  secretary,  10  Wall  si.,  New  York.  M 
office:  La  Cananta,  Sonora,  Mex,  Fred  A. Tritt Je,  president.  Waa  proniol 
by  Henry  B.  Clrfford  &  Co.  Pre.sent  management  understood  to  be  in' 
hands  of  P.  Sandoval  &:  C^j,,  aubst^mtial  bankerjjof  Xugides,  Ariz,,  and  Noga 
Sonora,  Mex.  Organized  under  laws  of  Arizona  witli  capitalization  S5,0O0,0 
shares  ^"»  par.  Lands,  230  acres,  including  La  l^ibertad  and  El  ritimat! 
groups,  near  the  Greene  Coiisttlidalcd.  Propi^riy  thuughl  to  be  proml^l 
I>ut  niiiiiagement  heretofore  has  been  inclined  to  imdue  boastfulnesa.  Mei 
Sandoval  (t  Co.  areenergiHic  and  thoroughly  reliable,  and,  if  under  their; 
management,  the  property  may  beconie  valuable, 
LA  CLEDE  GOLD  &  COPPER  MIMNG  CO.  COLORAl 

Office :  Kittretlge  Bldg.,  Denver,  Colo,  Mine  office:  Oliio,  Clear  CreeJ£< 
Colo.  OrganiztHl  Noveud>er,  1003,  with  capitalization  $1,CKX>,000,  iiii 
$1  par,  J.  H,  Holloway,  preiiident;  L  E.  Black,  secretar>^  Lands,  80  aci 
abto  a  3»year  bond  and  lease  oti  tlie  Ohio  mine,  opened  by  a  33Cf  shaft  I 
OOfK  tumiel  and  having  stejun  power.  Tlie  Ohio  has  produced  about  $250,4 
worlli  tif  ore,  hut  wa.s  flcMwli'd  by  cutting  an  underground  walercouiwe  fl 
was  idle  until  taken  by  prenent  company,  , 

LA  DICHA  MimiVG  k  SMELTING  CO.  OF  MEXICO.  MEXIl 

Stock  controlled  bv  Mitchell  Mining  Co. 
LA  DURA  MILL  &  MlIflNG  CO*  MEXlfl 

Mine  office:  Dura,  Sonora,  Mexico.     Produced  150  metric  tons  of  copi 
matte  in  1902. 
LA  FLORENCIA  GOLD  &  COPPER  CO.  MEXiC 

Office;  3(t  South  Ninth  St.,  Richmond.  Va.  Mine  office:  Co6,  8oofl 
Mex.  Employs  al>out  20  men.  IX  A.  Ainslie,  president;  R,  F,  Hudfl 
secretary;  Tom  L.  West,  general  manager.  Organized  1902,  under  law| 
West  Virginia,  wiili  capitah^iation  $1,000,000^  shares  SI  par.  I,anda, 
pertenenciaR,  area  aliout  330  acres,  showing  wide  belt  mineralized  with  b« 
iron  capping   traceable  2  miles.     Main  shaft,  250',  with  crosscut  SO'  in 


I A  FLORENCIA-LACLEDE,  159 

^"B<^7"%  5%  to  9%  copper,  with  fair  gold  and  silver  values,  and  is  sinking 
a  second  shaft.  Management  considered  honest  and  property  valuable. 
U  FLORIDA  HnONG,  MILLIlfG  ft  DEVELOPING  CO.  MEXICO. 

President  dead;  company  probably  ditto. 
LA  KAHGIARDE,  LTD.  FRAlfCE. 

Mine  office:  La  Tour-sur-Tinee,  Alpes  Maritime,  P'rance.    Has  coal  mines 
and  sundry  undeveloped  copper  deposits  in  the  neighborhood  of  Nice. 
LA  PLATA  COirSOLIDATED  MDIIlfG  CO.  UTAH. 

Oflfice:  310  Converse  Bldg.,  Boston  Mass.  Mine  office :  Ogden,  Weber  Co., 
Utah.  Howard  Carpenter,  president;  A.  W.  Mansur,  secret arj-;  U.  V. 
Wrthee,  manager.  Values  in  ore  developed  are  chiefly  in  silver  and  lead, 
^^  a  little  copper,  but  there  are  indications  that  copper  deposits  of  import- 
ance may  be  encountered  later. 

LA  SAL  COPPER  KHINO  CO.  COLORADO. 

Office  and  mine:  Cashin,  Montrose  Co.,  Colo.  Employs  about  50  men. 
Orguiised  1899,  under  laiv-s  of  Colorado,  with  capitalization  $100,000,  shares 
1100  par.  Has  paid  dividends  of  $24,000.  L.  G.  M.  Gateis,  president  and 
treuurer;  James  N.  McBride,  serretarj'  and  general  manager.  Lands,  10 
claims,  area  150  acres,  showing  5'  vein  giving  assays  of  8%  copper,  with  good 
sold  and  silver  values.  Has  1  shaft  and  3  tunnels,  with  about  5,(KXV  of 
tniderground  openings,  and  management  claimn  to  have  almut  27,000  tons 
<rfore  blocked  out  for  stoping.  Has  water  and  stciim  power,  with  a  small 
MKlter  at  the  mine,  shipping  product  as  matte  carr^'ing  49*;^  copper  and 
1.200  oz.  silver  per  ton.  Also  has  a  leaching  j>la nt.  Copp»r  pnxluction  for 
1903  of  3,000,000  lbs.,  estimated  by  company,  failed  to  materialize. 
U  SOLEDAD  MUONG  CO.  MEXICO. 

Mine  office:  Ameca,  Jalisco,  Mcx.  C.  D.  O  'Brien,  manager.  Has  copper 
0W8  developed  by  tunnel  and  employs  about  20  men. 

U  tJHIOH  COPPER  MINING  CO.  ARGENTINA. 

Mine  office:  Humahuaca,  Jujui,  Argentina.  Ha.s  steam  power  and  a 
*niall  smelter,  employing  about  100  men. 

UBOR  CO-OPERATIVE  GOLD,  SILVER  ft  BRITISH  COLUMBIA. 

COPPER  MINING  CO. 

Office:  99  Washington  St.,  Chicago,  111.  Mine  office:  Golden,  B.  ('. 
^nsinized  under  laws  of  British  Columbia,  with  capitalizatif)n  $150,0(M), 
shares  10  cents  par.  Philip  Chesley,  president ;  Rev.  C.  E.  Nylin,  secretary 
*Bd  treasurer.  Company  has  peddled  stock  assiduously  among  poor  people, 
*od  its  officials  and  agents  have  not  hesitated  to  lie  outrageously  to  secure 
DWney.  Its  secretary,  Nylin,  operates  under  the  garb  of  religion.  Other 
ofli»rB  have  repudiated  Nylin's  methods,  but  permit  him  to  remain  in 
^'^A'ge,  and  profit  by  his  actions,  consequently,  all  are  equally  culpable. 
Oatfit  is  thoroughly  rotten. 

UaEDE  CONSOLIDATED  GOLD  ft  OREGON. 

COPPER  MINING  CO. 

Office;  618   Broadway,    .Vlbany,    N.   Y.     Mine   office:  North   Powder, 
[Toion  Co.,  Ore.    W.  J.  Curtis,  8ecrctar\':  J.   H.   Downs,  superintendent. 


m 


THE  COPPER  HANDBOOK. 


mueli  gophered  by  niimt^rou'i  slioh  tvinneU  nn*]  pit.<*,  uhenre  former  owi^ert 
exiractod  rich  ores  in  ti  rfiiidoiii  inatuier.  Kiiml  paymeni  uf  $31, (XK)  oo 
liinda  ww^  made  Nov*  3f),  IfH^:?,  Property  .shows  3  copper  ore  txkdies,  of 
whifh  2  are  \miip^  developed,  t\wm  being  flsnure  veins,  averaging  0'  in  width. 
The  main  vein»  (V  to  7'  wide,  hits  a  quart  zite  foot  wall  and  dips%  at  al»out  35**. 
Ore  rarritM  j^old  and  silver  valuer  and  free  gold  has  been  found  in  the  sitafu 
Or**,  a^  opened,  in  hi^lily  silieious  and  ferruginous,  hence  valuable  for  fluxing 
the  sulphide  ores  undouljtedly  existing  at  greater  depth.  Mine  is  opened 
l>y  a  lUy  vertical  f*haft,  sunk  hi  low  ground,  cytting  dit^onaliy  through 
about  30'  of  ore,  and  bottomed  in  quart xite.  Sliaft  makes  about  150  gal- 
lojis  of  water  per  minute  and  a  5(W-gallon  station  pump  has  been  ordered- 
There  are  also  three  tunneb,  known  aa  the  Anderson,  Carlton  and  Holt, 
of  200',  250^  and  Mf  length.  The  mine  has  about  4.0tX*\  of  openings,  and  ^ 
the  ground  is  aoftr  requijing  hea\y  timbering.  Equipment  includes  strata ^| 
plant,  air  compressor  and  power  drills.  Mine  is  ^rved  by  the  Phoenix  & 
Eastern  railroad,  tliHtant  18  miles,  with  good  wagon  road  connection.  Com- 
pany plans  making  a  ttinelter  test, 
LAKE  SUPERIOR  A  BISBEE  DEVELOPMENT  CO.  ARIZONA. 

Office:  Calumet,  Mk'h.     Mine  offiie:  Blshee,  Coehl'^e  Co,^  Ariz* 
LAKE  SUPERIOR  &  PITTSBURG  DEVELOPMENT  CO.  ARIZONA. 

Otlifei  Calumet^  Mich.    Mine  oHice:  Bisbee,  Cochise  Co.,  Ariifi.    Employs 
about  00  men.   Clias.  Briggs,  president ;  John  S.  Dyniork,  vice-president ;  Peter 
Ruppe,  treasurer;  Gordon  R.  Campbell,  secretary;  James  E,  Fisher,  Ji^e^lstant 
8ecretar\';  preceding  officers,  Thos.  F.  Cole,  Chester  A.  Congdon,  Jas,  Huat^>rLf 
Thor«.  Hoatson  and  Geo.  E.  Tener,  directors;  Samuel  A-  Faniiill,  superinten- 
dent;  John  Hoatson,  assistant  superintendent.     Organixeil  May   11,   1902. 
under  lawa  of  Arizona,  with  capi  tali  wit  ion  $400,tMM»  ^shares  $10  and  full 
paid.     Lands,  3  claims  in  fee  and  43  claims  under  bond  and  lease,  area  ti40  fl 
acres.     Has  2  shafts  with  ai>out  S^OOCK  of  undergn^und  openings.     Present  fl 
flow  of  water  m  smali,  but  will  increase  at  depth.     No.  2,  or  C<jle  shaft,  the 
principal    opening^  an   old   shaft    now"  IJOO'  deep,  was  sunk  nearly  1,000' 
by  previous  owners,  and  will  require  cutting  down  to  larger  size  for  operating  ■ 
purpose^s,  as  it  has  only  two  4x4't3*  compartment«.     Principal  developments  ™ 
are  on  the  1,UX)'  level,  a  7tH)'  drift  on  tlie  north  showing  good  ore,  while  a 
drift  of  jilmnl  \,i^W  on  the  south  cut  130'  of  high  grade  ore,  and  after  passing  m 
through  about  50'  of  lime  and  iron  cut  another  go<xl  ore  body.     Appar^  B 
ently  the  drifts  on  this  level  correspond  with  the  openings  oti  the  S50'  level 
of  the  Calumet  and  .\rizona,  and  o|R'n  merely  the  tops  of  the  on?  bodies, 
but  the  ore  is  of  phenomenal  richness,  even  for  the  Warren  district » i^howing 
large  bodies  of  oxides  and  carbonates  assaying  25%  to  55%  in  tenor,  with 
occasional  native  copper.     No.  3  shaft,  900'  deep,  b  one-half  mile  south 
of  Kor  2  and  wull  be  connected  thertnvitli  by  drifts  now  driving.     Surface 
equipment  includes  a  S^XJ^h.  p.  plant,  with  good  hoists,  air  compressor,  etc. 

The  43  cluinis  hchl  under  bond  and  lease  were  taken  over  from  the  South 
Bisbee  Coppt^r  Mining   Jk    Townsite    Iniprovemeiit  Co.,  a  local  corporation 
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that  begun 


)rk 


1898.    Price  of  lands  was  11,200,000,  of  which  $150,000  , 
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has  been  paid  and  $1,050,000  is  payable  June,  1904.     Funds  for  the  pay- 
ment of  the  balance  due  will  be  raised  by  reorganization  as  a  mining  compuiny 
which  will  probably  have  a  capitaliiation  of  250,000  shares,  par  value  $10 
or  115  per  sliare.     Shareholders  of  the  South  Bisbee  company  are  engaged 
in  litigation  among  themselves  over  the  division  of  the  proceeds  of  thb  sale, 
and  the  dissident  local  shareholders  in  Bisbee  are  endeavoring  to  embroil 
the  Lake  Superior  and  Pittsburg  in  this  litigation,  but  so  far  have  been  un- 
succesrful.    There  has  been  talk  to  the  effect  that  the   T^ake   Superior  & 
Pittsburg  may  not  be  able  to  acquire  valid  title  to  its  lands,  owing  to  this 
litigation,  but  careful  review  of  all  the  circumstances  in  the  case  shows  that 
the  bond  and  lease  was  executed  with  the  full  consent  and  hearty  approval 
of  everj'  shareholder  of  the  South  Bisbee  company,  and  while  it  may  be  neces- 
«iy  for  the  Ij&ke  Superior  &  Pittsburg   to   pay   the   final  installment  of 
^1,OSO,000  into  court,  pending  the  settlement  of  litigation,  it  is  impossible 
to  see  how  any  valid  case  can  be  made  against  the  company  that  will  impair 
or  defeat  its  title,  as  every  obligation  in  the  bond  and  lease  has  been  lived  up 
to  most  scrupulously,  under  the  best  l^al  advice. 

The  Lake  Superior  &  Pittsburg  gives  every  promise  of  making  one  of 
the  very  largest  and  richest  copper  mines  ever  opened.  So  vast  are  it«  pos- 
^bilities  that  a  forecast  based  upon  absolutely  correct  data  might  be  re- 
f^ved  with  suspicion  as  a  gross  exaggeration.  It  may  be  said,  however, 
^th  perfect  safety,  that  the  Lake  Superior  &  Pittsburg  gives  every  indi- 
^tion  of  making  not  only  a  richer,  but  a  larger  mine  than  the  Calumet  <& 
Arizona,  which  already  ranks  among  the  ten  largest  copper  producers  of 
the  worid. 

lA^ESIDE  GOLD-COPPER  MUONG  CO.  WASHINGTON. 

Letter  returned  unclaimed  from  Spokane.  Capitalization,  $1,000,000, 
sliareg^  $1  par.  Geo.  W.  Weatherbee,  president;  Frank  Kimball,  vice- 
P^^ident;  L.  A.  Sweetser^  secretary  and  treasurer;  E.  W.  Berry,  general 
nianager.  Lands,  7  claims,  in  the  Index  district  of  Snohomish  county, 
"*^hington. 

S^CESION  C.  J.  LAMBERT.  CHILE. 

Mine  office:  Brillador,  La  Serena,  Coquimbo,  ChUe.     Operates  La  Coin- 
V^^itL  mine,  opened  1850,  making  500  to  700  tons  of  refined  copper  yearly. 
•^*«o  owns  the  Bronces  mine,  550'  deep,  opened  1840,  now  idle,  and  has  an 
^^^©nsive  smelting  plant,  employing  about  500  men. 
^^2BERGWERK  LAMPERTUS.  GERMANY. 

Mine  office:  Hohenstein-Emsthal,  Sachseii,  Germany. 

^^CELOT  FREEHOLD  TIN  ft  COPPER  MINES,  LTD.  AUSTRALU. 

Registered  May  27, 1903,  with  capitalization  £120,000,  shares,  £1  par,  to, 

^•keovcr  property  of  the  I-Ancelot  Tin  Mining  Co.,  Ltd.,  in  liquidation.  Lands, 

^  acres,  near  Herbcrton,  Queensland,  Australia,  carrying  tin,  copper,  bis- 

"^^tb  and  wolfram. 

^k  LA  LAPILLA.  SPAIN. 

Mine  office:   Alosno,  Huelva,   Spain.     Wm.  Guthrie   Bowie,  manager. 

♦^  group  of  government  concessions  adjoining  the  Tharsis  mine.     Has  an 
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extensive  plant.  Ore  ranges  from  2.5%to  8%  copper,  and  47%  to  50% 
Biilphur.  Ore  bcMlVt  lenticular  and  very  wide*  Was  formerly  operated  by 
pillar-and-stall,  leaving  large  quantities  of  ore  in  floors  and  pillars. 
about  1,200,000  tons  of  ore  available  underground,  and  much  more  if  worked' 
open-cast^  Output  \b  lessened  because  of  poor  ventilation.  Property  shoDi^ 
enormotjL4  quantities  of  scoriii,  left  from  smelting  operations  of  the  Romans. 
LARDEAU-DUNCAlf  MINES,  LTD.  BRITISH  COLUMBIA. 

Office:  5  Wolvertoo  Blk.,  Spokane,  Waiih.  Organized  under  laws  of 
British  Columbia,  with  capitalization  1150,000,  shares  10c.  par.  John  Mac- 
Ken/iCp  president ;  A.  H.  Wheatley,  secrelar>''  and  treasurer.  Lands,  3  claims, 
area  150  acres,  with  4  adjoining  clainrus  under  option,  on  Cariboo  Creek, 
in  the  Lard eau- Duncan  dititrict  of  British  Columljia,  showng  a  quarts  vein 
carrying  gold,  copper^  silver  and  zinc,  with  a  strong  gossan  capping  carrying 
a  little  azurit^.  Development  is  by  open  cut  and  a  short  tunnel,  giving 
ore  retuniiog  average  a^my  values  of  $19  per  ton,  mainly  in  gold  and  copper. 
LAS  ADARGAS  MUHNG  CO.  MEXICO. 

Office:  15  John  St.,  New  York.  Mine  office:  Jiminez^  Chihuahua,  Mex. 
ClamLs  to  be  organised  under  laws  of  New  York,  with  capitalization  11,000,000, 
ehare,s  $10  par.  E.  G.  Seller,  presidpnt;  Geo,  E.  Crawford,  se^^retary;  W.  A. 
Seamon,  general  manager,  El  Paso,  Texas?.  Has  a  300'  shaft.  Declared  a 
dividend  of  25  cents  per  share,  April,  1902.  Property  said  to  be  held  under 
a  bond  of  $300,000,  on  which  $15,000  has  lieen  paid. 
LAS  AMMAS  COPPER  MINING  &  SMELTING  CO.,  LTD.  CHILE, 

Offit^'c^:  2,  Rtimford  PI,,  Liverpool,  England.  Mine  office:  Chaiiaral^ 
Ataeama,  Chile.  Archibald  Boxburgh,  chairman ;  Pedro  Nicolas  SchjOlberg, 
managing  director  in  Chile;  h\  E.  Oweni»,  secretary:  Guillenno  Sheriff,  mine 
manager.  Organixed  June  3,  1902,  with  cnpital.  nominal,  £20,000;  issued^ 
£15,(KI0^  to  acquire  property  of  the  Copper  Corporation  of  Chili,  Ltd., 
from  bondholderH  of  that  company.  Lands,  fiO8;5O0  »q.  yds.^  including  the 
Fortimata  inines^  430'  deep  opened  IS.5.5;  Alcnu  and  Progreso  mines,  at  I.4ia 
Animas,  and  smelting  plant  at  Cluifitiral,  which  was  blown  in  March  3,  1902. 
LAS  ANIMAS  GOLD-COPPER  MINING  CO.  NEW  MEXICO. 

Office:  50  State  St.,  Boston,  Ma.ss.  Mine  office:  Hilbboro,  Sierra  Co., 
N.  M,  Employe  15  men.  Organ izlhI  lOtH)^  under  laws  of  West  Virginia, 
with  capitalization  $1,000,000,  shares  $1  par.  Jas.  P.  Mallete.  president 
and  general  nuiimp:er:  Wm.  T.  D.  Treefr>%  »ecretar>'  and  treasurer;  W.  W. 
Williams,  superintendent;  L.  W.  Getthell,  con.sulting  engineer.  Lands,  4 
claims,  in  the  Hillsboro  district,  showing  a  fissure  vein  averaging  S'  wide  with 
length  of  3,500'  and  giving  assays  up  to  10%  copper,  15  oz.  silver  and  2  ox. 
gold  per  ton,  frona  oxide  and  sulphide  on^.  Has  shafts  of  150'  and  400', 
also  3  tunnels.  Has  4,000'  of  underground  openings,  and  estimatea 
100,000  tons  of  ore  in  sight  and  60,(KIO  totiK  blocked  out  for  stoping.  Has 
steam  and  gasoline  power,  with  hoist  good  for  depth  of  1,000^.  Nearest 
railroad  is  22  milc«.  Company  contemplates  building  a  50-ton  mill  and 
concentrator, 
LAS  ANIMAS  MINING  A,  SMELTING  CO.  MEXICO, 

Mine  office:  Allar,  Sonora,  Mcv.     l^ndjs  inulude  Lajs  Animas,   Purga- 
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^Ho  and  other  mines  carrying  copper  ores.    Has  steam  power  and  employs 

*  Small  force  on  development  work. 

^^  MORES  COPPER  CO.  MEXICO. 

Mine  office:  Ameca,  Jalisco,  Mex.     G.  E.  McCormick,  president  and 

ITBiierai  manager.     Has  argentiferous  copper  ores  of  good  grade,  and  at  close 

®^  1903  was  planning  construction  of  a  large  concentrator,  with  smelter  to 

^'  added  later. 

IAS  TUSAS  MIITING  ft  MILLING  CO.  NEW  MEXICO. 

Mine  office:  Tres  Piedras,  Rio  Arriba  Co.,  N.  M.  Lon.  L.  Trout,  general 
n^anager.  Has  auriferous  copper  ore,  with  steam  power,  and  employs  U) 
to  15  men. 

LAS  VEGAS  COPPER  CO.  NEW  MEXICO. 

Office:  East  Las  Vegas,  N.  M.  Property  is  the  Terolote  mine  in  San 
Hlguel  county,  New  Mexico.  Capitalization  $100,000,  shares  $r  par.  F.  A. 
Maozanares,  president;  J.  M.  Thompson,  secretar>';  J.  M.  Allen,  treasurer 
*nd  general  manager;  Frank  J.  Buck,  consulting  engineer.  Mine  has  aurif- 
erous and  argentiferous  copper  ore,  also  a  vein  of  bluestone  or  natural 
copper  sulphate.  Has  steam  and  electric  power,  aLso  concentrator,  built 
1903,  and  employs  about  40  men.  Company  claims  to  have  developed 
^bout  5,000,000  tons  of  carbonate  ore. 

X«AS  VIGAS  MINING  CO.  MEXICO, 

Office:  care  of  Geo.  E.  Voorhees,  Jr.,  Santa  Barbara,  Cal.  Mine  office: 
I-Jrt  Vigas,  Coyame,  Chihuahua,  Mex.  Employs  48  men.  Carlos  P.  Halter, 
Scneral  manager.  Lands,  74  pertenencias,  area  173  acres,  showing  19  ore 
^^^Klies,  as  fissures  in  sandstone  and  as  contacts  between  sandstone  and  what 
**  probably  clay-elate,  ores  occurring  as  impregnations  and  replacements 
*»i  the  sandstone.  Four  of  these  bodies  are  being  developed,  these  averag- 
^■^  7'  to  12^  width  and  giving  average  returns  of  7.5%  copper  and  3  oz. 
silver  per  ton,  mainly  from  bornite  and  chalcopyrite,  with  occasional  oxides, 
^^rbonates  and  native  copper.  Has  shafts  of  61',  98',  125'  and  179',  with 
^  short  tunnels,  estimated  to  develop  60,000  tons  of  ore.  Property  was 
■ornaerly  worked  by  the  Spaniards.  Has  steam  power,  hoists  and  air  coni- 
J^^'ewor.  Buildings  include  office,  store  and  19  dwellings.  Ore  is  hauled 
*^y  a  Buffalo-Pitts  traction  engine  to  Las  Trancas  station,  43  miles  distant, 
^«the  Kansas  City,  Mexico  <fe  Orient  railroad.  Production  of  refined  copper 
*^  1902  was  about  65  tons  and  for  1903  reached  about  150  tons.     Plans  of 

^*^*nagement  call  for  vigorous  development  and  erection  of  a  smelter  as 

^^n  as  an  assured  tonnage  is  developed. 

^^  CHANCE  COPPER  MINING  CO.  WASHINGTON. 

Mine  office:  Keller,  Ferry  Co.,  Wash. 

UST  CHANCE  MINING  CO.  ARIZONA. 

Mine  office:  Williams,  Coconino  Co.,  Ariz.     C.   H.   McClure,   siiperiii- 

^cnt.     Ores  carry  copper,  gold  and  silver.     Mine  is  opened  by  shaft  and 

tunnel,  has  st«am  power  and  employs  about  25  men. 

LATHAM  MINING  ft  SMELTING  CO.  NEVADA. 

Office:  224  D.  F.  Walker  Bldg.,  Salt  Lake  City,  Utah.     Mine  office: 
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Spmremount ,  FJkci  Co.,  New     Organized  under  Uw»  of  Utah,  with  capit-al- 
i/i?i!icm  S1,OUO,000|  shares  $1  par^     Jacob  H-  Jacobson,  president;  CJeo, 
Moates,  vice-president  and  geneml  nmiiager;  R.  P.  Hills,  !Jec^eta^>^     I^nda, 
8  claimf!,  area  160  acres,  48  miles  south  of  WcUb,  showing  7  fiasures  g:M\ 
average  assay  values  of  7%  copper  and  7  oz.  isilver  per  ton,  also  a  pronibsingi 
fiilver-lead  vein  opened  l*y  a  IW  shaft  and  t^jniiels  of  lOfV  and  9(XK,  with 
ahout    :i,00(}*   iii  luidergrnund   cipt^nings.     Has   a   50-ton   concent  ml  or   and 
srndU'r  with  H  f^tnatl  watt^r-jiirket  furnaces* 
LATIMER  COPPER  MlNIIfG  CO. 

Mine  office:  Piercevillf^  Fannin  Co.,  Ga. 
LATOUCHE  ISLAND  COPPER  BfllflWG  CO. 

Office:  4n   Sulli VHu   Bldg.,  Seattle,   Wmh 
shares  %5  par.     Jas.  A.   Murpliy,   pre*sident ;  Solon  T.  Williams,  secrelarit'. 
Lands^  20cliiims  on  Latourhe  Island,  Prince  Willinnis  8<»und,  Alaska,  about 
fiO  miles  west  of  Valdez,  not    far   from  tidewater.     Development  15  )>y  a  75* 
tunnel.     Ore  i«  rhiimec!  to  prive  tt.s,Kay  vsihies  of  $30  to  $40  per  ton. 
LAURA-PEARL  MIHING  A  MILLING  CO.  COLORADO. 

Mine  office;  Ncwctt,  (lialTeeCo.,  Colo.      V.  H,  Denman,  superinieiident. 
Ores  carry  gold,  siJ^er  and  copper.     Has  steam  power  and  employs  about 
15  men. 
LAURIUM  MINING  CO.  MICHIGAN. 

Office:  301-199  Wa^nhinj^ton  St.,  Bo*«ton,  Ma.s«,     W.  J,  Ladd^  jserretary 
and  trea.surer.     Owns  lands  adjoining;  the  Cahjmet   it  Heela,  at   I*aurium, 
Houghton  Co.,  Mich.,  of  doubtful  minerai  value,  htit   in  good  demand  for 
burldhi^  purpose.**. 
L'ETETE  GOLD  ^b  COPPER  NEW  BRUNSWICK  A  NOVA  SCOTIA. 

MINING  CO. 

W^ine  office:  l/Etetc,Charlotte Co.,  New  Brunswick,     t  *ld  Johnston  mine,  fl 
at  I/Etete.  opened  circa  IHiiO,  reopened  1902,  has  two  short   tunnels  and  ^ 
lis'  main  shaft,  showing  ore  of  gcxMJ  assay  value.     Haa  steam  plant,  and 
shipping  facilities  at  tidewater.     Company  also  owns  ii^ineral  lands  in  Nova 
Scotia. 
LE  ROI  MINING  CO.,  LTD.  BRITISH  COLUMBIA, 

Offires:  Sahshury  House,  London,  K.  C,  Eng.  Minr  office:  Ro»;land, 
11  C.  Emphjj's  about  400  men.  Sir  Henry  Tyler,  chairnuin ;  L.  V.  F.  Robeon 
secretary' ;  S.  F.  Parrihh ,  general  manager ;  E.  J.  Wilson,  smelter  superintendent. 
Hegiatered  June  7,  IB9B,  with  capital  £1,000,000,  aharea  £5  par.  Lauds,  70 
acres,  also  the  I.  X.  L.  mine  held  under  lease.  Ore  body  is  narrow  at  top  ^ 
and  wide  at  bottom,  but  values  decrea^  at  depth,  smelter  returns  for  ftsealfl 
year  1902  averaging  1.526%  copper,  0.709  ok.  silver  and  0.373  ok,  gold  per 
ton.  Main  shaft  haa  4  compartments  and  is  1,350'  deep,  mine  showing 
rcsprvos  of  uhout  5(M),000  tons  of  ore,  and  diamond  drill  holp?*,  Iwre+j  from 
thr  bottom  of  the  shaft ,  provi^  a  continuance  of  the  vein  to  grffit^r  depth. 
Property  has  a  good  mining  ettuipment,  including 
power  drilki  ^hops,  steam  shovel  and  sampling  m^ 
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planned  building  a  concentrator  to  use  the  Elmore  oil  process,  which  has 
proven  so  successful  at  the  Le  Roi  No.  2,  Ltd. 

The  1,500  toil  smelter  is  17  miles  from  the  mine,  at  Northport,  with  rail 

connection,  abundant  water  supply  and  a  limestone  quarry  for  flux  only 

tour  miles  distant.     Pyritic  smelting  is  employed  and  ore  is  heap-roasted 

before  matting.     Product  of  second  fusion  is  matte  of  35%  to  40%  tenor, 

shipped  east  for  refining.     Flue-dust  is  briquetted,  lime  being  used  as  a  binder. 

^«e  plant  has  three  calcining  furnaces  and  six  250-ton  water-jacket  blast 

'^^rnaces,  with  mechanical  feed  installed  in  1903.     For  the  fiscal  year  1902, 

production  was  about  4,750,000  lbs.  of  refined  copper,  and  for  November 

l%3  the  production  was  17,860  tons  of  ore,  carrying  303,692  lbs.  of  copper, 

"t665  02.  of  silver  and  7,294  oz.  of  gold.     Property  has  been  a  considerable 

"i^idend  payer,  though  operations  for  past  two  or  three  years  have  not 

°^^ti  80  profitable  as  formerly,  but  prospects  are  now  much  better  than  for 

•^Veral  years  past. 

LB  ROI  Ho.  2,  LTD.  BRITISH  COLUMBIA. 

Offices:  Salisbury  House,  London,  E.  C,  Eng.  Mine  office:  Rossland, 
^-  C.  Employs  aboout  200  men.  Lord  E.  Hamilton,  chairman ;  F.  A.  Labou- 
^We,  secretary;  P.  S.  Couldrey,  manager.  Registered  June  1,  1900,  with 
^ital  £600,000,  shares  £5  par.  I^nds,  72  acres,  including  the  Josie  and 
J^o.  1  mines,  carrying  auriferous  and  argentiferous  copper  ores.  The  mine 
tt  extensively  developed,  showing  ore  reserves  of  about  300,000  tons. 

In  common  with  the  other  mines  of  the  Rossland  district,  the  Le  Roi  No. 
^  has  experienced  diflictilties  caused  by  decreasing  ore  values  at  depth  and 
^reamuch  inclined  to  sliming  and  difficult  of  concentration,  ordinary  processes 
of  Wet  concentration  proving  wasteful  and  ineflfectivc.  An  Elmore  oil  con- 
^fttration  plant  was  installed  in  1903,  this  plant  having  two  units,  of  25 
^na  daily  capacity  each,  the  first  started  Oct.  2  and  the  second  in  November, 
-^^.  The  concentrator  has  heavy  timber  framing  with  stone  and  concrete 
*ovuuiations  and  is  terraced,  permitting  the  handling  of  all  material  by  graN  - 
*^y,  a  surface  tram  connecting  with  the  ore  dumps.  Ore  Ls  first  reduced  to  3" 
•**e  in  a  Blake  crusher,  then  to  y^"  size  in  a  Gates  crusher  and  then  to  an 
Average  of  30-me8h  size  in  two  Trent  rotary  mills,  going  tlience  to  Wilfley 
^*l>le8.  The  tailings  from  the  Wilfleys,  containing  large  quantities  of  finely 
^^^Wiminuted  ore  particles,  are  then  conducted  to  the  oil  concentrators  proper. 
*h«c  consist  of  sets  of  tlu-ee  superimposed  horzontal  cylindrical  iron  tanks, 
*^wn  as  mixers,  drums  being  revolved  slowly  l)y  spiral  shafts.  At  tlie 
^^haige  end  of  the  upper  tank  a  quantity  of  oil  charged  with  mineral  is 
'^divered,  balance  of  material  going  to  the  .second  drum,  which  similarly 
^vep8  concentrates,  and  thence  to  the  third  for  the  same  process,  tailings 
'*«ng  discharged  from  the  third  and  bottom  drum.  The  mineral  in  the  oil 
80es  thence  to  centrifugal  separators,  rotated  at  1,(KX)  revolutions  per  minute, 
*liich  effect  a  partial  recovery  of  the  oil,  concentrates  going  thence  t(j  jxt- 
fonted  separators  for  final  oil  extraction  after  wliich  they  are  drawn  t)fT 
for  shipment,  hot  water  being  fed  into  the  separators  wlien  oil  is  in  process 
itf  displacement.     The  oil  used  is  a  thick  residual,  with  a  specific  gravity  of 
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about  0.9,  quit^e  viscous  and  of  utKiiit  the  ronsistency  of  cominon  cylini 
oil,  a  ton  of  oil  rarrying   100  to  200  pounds  of  sulphide*.     Before  extm 
tiou  by  tlie  centrifugal  separators^  material  Is  lieat^tl  t<»  alxHit  100**  Fahrenb* 
to  render  the  oil  thin,  and  tiie  extracted  oil  i«  used  rt»t>eat*Mlly.    The  amount         ^ 
oil  lost  l»y  .Hhippiiis  with  the  concentrates  ranges  from  I  to  3  ^alloD<(  per  t«.    ^^ 
depending  somc»what  on  the  nature  of  the  ore.     Thl*?  plant   has  piwver^^    ^ 
remarkable  .success,  ore  carr>'ing  only  nne-tenth  of  one  per  cent  copper  ha\-^  1  j^ 
l>een  concentrated  30  into   1,  with  a  sia\ing  of  1H>%»  giving  concentric i^^ 
of  2.7%  in  copper  tenor.     Without  quci^tion  the  process  iis  remarkiihly  ^u-oJ 
adapted  to  the  <<taving  of  *4imcsi  hitherto  lost  by  even  the  IjeM  fomiR  of  Diodc^j-n 
concentrating  tables.     The  plant  rerjuires  the  services  of  only  5  men    p**r 
10-hour  shift,   the  machinent'   oj]>crating  continuously  and    automaticaU v. 
The  concentrator  will  proba]»ly  1m?  doubled  or  trebled  in  size  in  the  near  futui-*- 

Le  Roi  No.  2  ores  are  shipped  to  the  Northport  smelter  for  redui'fic^^- 
Efforts  hfive  been  made  In  coni^o!idat<^  this  company  with  the  Le  Roi  MinL*^^ 
Co.,  Ltd,  but  apparently  iiegotiution/i  have  been  dropped.  For  the  fiscr^  ^ 
year  1902  pnxbiction  wa-^  3,fl(H,027  lbs.  of  refinetl  copper,  S2,54^  oi.  ^^ 
tiitver  iind  32.435  oz.  of  gold,  of  the  gros*  value  of  $l,0fi8,l>ltJ,  giving  an  aver^^^^^ 
rt'lurn  of  $10.^0  per  ton  of  ore.  Mining  costs  were  $5.02  and  smelting  co^^^^* 
17,87,  leaving  a  mining  and  smelt i tig  profit  of  $4  per  ton.     With  the  aid  ^ 

tlie  new  Elmore  plant  the  com  pan}'  should  be  able  to  earn  sul>staiitial  profu-^*^*" 
LE  ROY  MIMNG  CO.  MEXICI^^' 

Office:  Pilarcn  de  Teras,  Sonora,   Mex»     Lee   Benton,   nmnager.    t>^^^^^ 
carry  ^^ih'er,  gold  mthI  copper.     Pn>perty  is  in  proceaa  of  development,  w   i^*^*" 
a  fair  force. 
LEAD  laifG  MINE.  COLORAl^CTDO. 

Mine  olTu'c:  Cr\'siaL  GunniKon  Co,,  Colo.     T.  P.  I^moy,  operator^  un*"^^*"^ 
le:wc,  shipping  about  100  ton«  ore  monthly  that  averages  25%  »inc,  ^% 

copper,  8%  lead  and  20  oz.  silver  in  smelter. 
LEEDS  COPPER  CO.,  LTD.  QUEE^^HC 

\h\d  otrire.s  at  II,  BlcionificUl  St.,  London,  E.  C,  England,  and  a  t  -  'fJ' 
at  Brought  on  Station,  Beiiiife  conuty»  Quebec.  lietter  returned  unclaias^  '  'i 
LEIGHTON-GENTRY  COPPER  CO.  WYOIC^ITO. 

OfRfc:   HawhTtH,   Carbon  Co.,   Wyo.     J.   E,   Osljourne,  president;        y^\U 
Hcul,  Herrctar)'. 
LENA  MIHING  CO.  NEW  MEXICO. 

Letter  returned  I  unclaimed  from  former  mine  ofhce,  Lordnburg,  N.  M, 
LENORA  COPPER  MIIflNG  CO.  BRITISH  COLUMBIA. 

Mine  office:  Duneans^  Vancouver  Lsland,  B.  i\  Mine  is  h»rated  o/i  Alt. 
Sicker.  Also  luis  a  stnelter  at  Crr^fton,  Vaueouver  Island,  B.  C,  openitia^  ft 
narrfjw-guage  railroad  between  the  mine  and  smelter  Ore  Ixwly  in  %y  ^^ 
40'  wide,  with  strrnig  gossan  rapping,  ore  apparently  occurring  in  Iimv^^-^- 
Company  has  been  in  troulUe  finuiu'ially,  but  the  property  \^  regardnd  ^** 
\  iihmlile. 
LENORA  MINING  h  MILLING  CO.  UTAJ^ 

Office:  csLte  of  P.  C.  Evans,  aecretary,  Salt  I^ke  Criy,  UIaK.    Mio« 
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[       oi(«:  Miirard,  Beaver  Co..  Utali.     Organizeii  TXH^eifibvr  19,   19U3.     Miles 
^M     ^*  Burns,  president ;  J,  D.  Carpenter,  general  manii^c*r.     [^nndii!;,  S)  clAims, 
H    kaown  as  the  Leuora  gri»up,  in  Beaver  rtmiity,  rta^li. 
"     lENORA-MT*  SICKER  COPPER  MINING  CO.  BRITISH  COLUMBU. 

office :  Viotorii*,  B,  C     Mine  cjUkmv  Mt.  Sicker^  VaiHuuver  LshimJ,  B.  (\ 

^V.  Huxton,  superintendent.     Property  adjoins  t)ie  Tree,  and  is  opened  hy 

tunneb.    Average  assays  of  upwurd**  of  25,rMHl  form  of  ore  gave  returns  of 

'      7M%  copper,  3.57  oz.  silver  and  0.17  oz.  gold  per  ton.    About  one-third 

,     of  the  production  is  first-grade  ore,   the  flecoi\d-grade  ore  carrying  about 

'     ^c  ^  2-5%  coppe^r  with  trifling  values  in  gold  and  silver*     Ore  Ixxiy  is 

*I>|iiireiilly  of  large  size.     Mine  has  direct  connection  witli  the  Northwest 

Smdtitig  Company *s  works  at  Crofton,  to  which  ore  h  «hippecL     Prop^Tty 

>•  regarded  as  valuahle. 

HDTAS  LAS  LEONORA  Y  HUERTA.  MEXICO. 

Office :  Apart atlo  10,  Agna.s<'alicnte5,  Mex.    Mine  office:  Villanticva,  Zara- 

ttr^^  Mex,     Employs    150   nif*n.     G,    M.    Daniel,   general    tnanager;  J.    M* 

l^niel,  Jr.,  suprrintendont  nuil  t'ogineer;  Manut'l  Varila,  mine  Hijp^rintiiMl- 

eni,    Lartds,  100  acre,s,  aUo  500  acres  of  niiscelhineous  kindy,  in  tlic*  Jul  pa 

*i»tficlt  showing  a  fissure  vein  in  pt^rphyry,  of  ItV  average  \^idth^  carrying 

^n^nliferoua  galena,   argentitc,    rnaluclute  and   a/.urite,    with   clay   gougi% 

R'Hng  average  returns  of  about  5%  copper,  10%  lca«.i,  'SH}  oz.  silver  and  2fJ 

'^^liKramft  gold  per  ton.     Him  shafts  of  300'  uiid  1,(MK)\  with  aUiut  one  mile 

*^f  underground  openings.     Was  opened  by  the  Spanianls  about   lW2tt,  re* 

'^l^ened  1883.     Has  steani  power  and  eoncentrator  with   1  crusher  and   12 

Pl^aillas,  for  treating  low-grade  ore??.     Concentrates  and  smelting  ores  are 

*Mpped  75  miles  by  burros  to  the  plant  of  the  American  Smelting  &  Re- 

^^ing  Co*   at   Aguascalientes.     Company  plans   sinkUig  shafts,  developing 

*<>u-er  levels,  adding  air  drills  and  reopening  properties  formerly  abandoried, 

*iunng  1004. 

^BRIDA  COPPER  MIKES,  LTD.  SPAIN. 

In  voluntar}^  liquidation.     A.  R.  Norbert,  liquidator »  24,  Budge  liow^ 
l^mdon,  E,  C,  England,. 

SOCIEDAD  ANONIMA  MINERA  BELGA  DE  LOS  COBRES  SPAIN. 

DE  LERIDA  Y  GRANADA. 

In  liquidation.     Ponner  offices:  Blvd.  An.^pach,  64,  Brui?*^els^  Belgium. 
Mining  lands  are  in  province  of  Lerida  and  Granada,  Sfiaiii. 
"LESLIE  COPPER  MINING  CO,  IDA^HO. 

Supp<jsed   to   have   copper  claims  somewhere  w*est  of  Balte&e,   Idaho, 
"tit  Iciter  returned  unchiimed  from  that  place. 

l-EVAlfT  MINING  CO.,  LTD.  ENGLANdt 

UfTices  and  mine:  St.  Jutjl,  Cornwall,  England.  A  cost-book  company 
^I'b  2,S85  sliares.  T.  R.  BoIjIIm^  chainnan;  Maj.  R.  White,  t^ccretiiry. 
Mine  pR>*liicei*  tin  and  copper,  mainly  the  former,  and  has  been  continu- 
'J^i'ly  wurked  since   1820. 

^EVUTHAN  MINE.  CAHFORNU. 

An  if  lie  property,  10  miles  east  of  Markleevillc,  Alpine  Co.,  Cal.     On? 
I  lenseBp  in  porphyry.     Has  tunnels  of  4(Xl'  and  7U0'. 
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LEXINGTON  MINE,  MOWTJ 

Uffir«>'  uare  of  Georges  de  la  BougUae,  owoerj  80^  Rue  Taithout,  ^ 
France.  Mine  offii-e:  Butte,  Silver  B«w  Co,,  Mont,  Is  au  nld  gald-d 
mine,  Ijong  juat  west  of  the  Cora  ruine  of  the  United  Copper  Co.  1 
shaft,  1J(X)'.  From  depth  of  1,400'  to  bottom  there  is  a  30'  vein  ' 
l^nitic  ganjBCue,  carrying  ledges  or  stringers  of  sulphide  ore  averaging; 
(o  4%  copper.  . 

LIBERTY  COPPER  MlirmO  &  MILLING  CO.  BCARYUI 

Mine  oHire:  Lilwrtyt><iwii.  Fredcritk  I  V>.,  Md,     CapitaltjEed  itt  $2,000,1 
Tliosi.  E.  Lutlhim,  president;  M.  C.  Stafford,  secretarj';  W,  J.  Ayrc^,  Hnp< 
tomlL^nl.     Owns  the  old  fjilxjrty  mine,  now  idle,  wiiich  has  a  variety  of  « 
iiirhidin^  r'lutlcoritr,  tenorite,  (c*lrafn'dritL»,  lK>mit«  and  malachite, 
LIBERTY  MINING  &  SMELTING  CO.  ARIZC 

Mine  offire:  Tui'son»  Pima  CVk,  Arix.     Win,  R-  Wcmple,  manager.    { 
riivry  silver,  lend  tmd  eopper.     Has  f;n.4otiue  power. 
LIBIOLA  COPPER  MINING  CO.,  LTD-  TTA 

Offices:  Uj,  Lmdenhull  St.,  London,  E.  C,  England.  Mine  offirerSfl 
I>evante.  l>i|inri!i,  Italy.  Kenneth  Haweis  James,  cliainnan;  W.  S,  Elartj 
fs<MTetar>^;  ilohx.  H.Craven,  mine  maniij^er,  Heorganixed  LSS8,  ^^ith  rap 
£252,0(M»,  shares  £b  pjir.  Has  piiid  di\ idends  of  €4  Is,  (>d.  to  rloj«  of  H 
dividends  being  2m.  (xi  annvmlly,  in  llXtl  and  1*>02  and  1h,  interim  in  U 
Company  ha-s  a  heavy  .share  inlereMt  in  the  Crucenen  nilverdend  mint?,  i 
dinia,  now  idle,  and  o\\iis  the  Lihiola  eopp*_*ir  mines  in  Lignria,  nortli 
Italy.  Ore  of  latljjr  is  mainly'  low-grade  Hndcopyrile,  otTiirring  a*  \t 
in  serpptitiric  and  diaha.se,  the  mineM  showing  large  hwlies  of  ore^  I*rop6 
wuH  dinrovered  anil  \vorke<l  l>y  the  Romans  and  wa<*  reopenixl  tn  18157.  I 
diiction  in  UHI2  was  l,.^tVt  long  tons  of  ore,  a\"eraging  4.75%  eoppcT,  equi 
lent  to  485,*iS,5  Ihs.  or  refined  eoppcr,  and  22,727  tons  of  iron  pyriti^  a%*e| 
ing  47.5%  sulphur.  This  pm|>rrty,  while  low  in  grade,  1k«m  cxIeaHivc  ; 
hmlies,  nnd  In'  ian^nl  management  i>  ntade  to  yield  fair  prt»iiU. 
SGCIETA  ANOMINA  PER  L'ESERCIZIO  DELLA  ITAl 

MINIERA  DE  LIBIOLA. 

See  Lihiola  Copper  Mining  Co,,  Ltd. 
SOCIETE  DES  MINES  DE  LA  LIENNE.  fTAl 

Mine  olliees:  Alagmi  and  RivLi,  Cireondiino  di  Varallo,  Novarra.  Itl 
Ore  i^  meditJm   grade  chalcopyrite.     Was    working   on   a  limited  se»l<| 
la.st  aeeouTits. 
SOCIETE  LIGURE  RAMIFERA.  ItA 

Mine   uffiec:   Casarza,    Genoa,    Italy.     Mines   inehidc    ihe    Fontanl 
Rio  Albareta,   Rio  Montieelli  and   Rio  dei  FichL     Ore  is  chaleopyriiet 
quartzose  gangue*     Mines  are  producing  on  a  limited  acale« 
LILLIE  MINING  k  MILLING  CO,  COLORA^ 

Mine  office*  Idaho  Springs,  Clear  Creek  Co.,  Colo,     F,  F.  Reed,  5«^ 
intendent.     Ores  carry  gold,  Mlver,  lead  and  copper.     Has  steam  pO 
and  employs  10  men, 
LELYAMA  BilNE,  CALIFORJ 

Offiee:  care  of  Robt^  Crocker  Sc  Cg.,  Placervilie,  Cid.     Lands,  J40 


LILYAMA-LINEDALE.  471 

^^x^patented,  in  El  Dorado  Co.,  Cal.,  11  miles  from  Auburn.  Ores,  mainly 
sulphides,  occuring  as  lenses  in  limestone,  lying  between  granite  and  quartz- 
Porphyry.     Has  four  tunnels  and  a  prospecting  shaft. 

Uma  copper  MnnNG  syndicate,  ltd. 

Offices:  8,  Union  Court,  Old  Broad  St.,  London,  E.  C,  England.  J. 
^^rris,  chairman;  T.  Simpson,  secretary.  Location  of  property,  if  any, 
^'Umown. 

^-OlE  CREEK  COPPER  CO.  ARIZOlf  A. 

Office:  5  Creighton  Bldg.,  Phoenix,  Ariz.  Capitalization  $500,000. 
^-  J.  Edwards,  president;  J.  D.  Marlar,  secretary;  J.  W.  Monday,  super- 
luteodent.  Lands,  480  acres,  called  the  Copper  Top  mine,  lying  60  miles 
'^rtheast  of  Phoenix,  some  distance  from  a  railroad,  and  held  on  bond  and 
i«a«c.  Has  a  considerable  ore  body,  giving  assays  of  5%  to  40%  copper 
^i^d  18  to  $10  gold  per  ton,  and  is  developed  by  several  shafts  and  tunnels. 
%i«  a  10-ton  smelter  at  the  mine  and  a  30-t-on  smelt«r  at  AUiunihra,  G  miles 
^est  of  Phoenix.  Eknploys  20  to  30  men,  and  enjovs  good  local  standing. 
COKPAHIA  LIMITADA.  CHH^E. 

Operates  the  (\indicion  Templeman  mine,  opened  in  1897,  in  department 
^f  Antofagasta,  Chile,  producing  therefrom  about  1,500  tons  of  refined 
copper  yearly. 

U9ARES  miflNG  SYNDICATE,  LTD.*  SPAIN. 

Mine  office:  Linares,  Jaen,  Spain.  S.  Moos,  manager.  Organized 
*»rly  in  1903  to  exploit  lead,  copper,  zinc,  iron  and  coal  properties  in  the 
vicinity  of  Linares.  Company  proposes  constructing  a  largo  warehouse 
&Qd  shipping  pier  at  Almeria,  Spain. 

LniCOLN  MINE.  UTAH. 

Mine  office:  Minersville,  Beaver  Co.,  Utah.     Gus  Stonoy,  superintendent. 
^fe«  carry  silver,   lead   and   copper.     Mine   is   opened    by  shaft,  and   has 
*^€am  power. 
^COLN  COPPER  DEVELOPMENT  CO. 

Office:  326  Post  St.,  San  Francisco,  Cal.  Location  of  property,  if  any, 
^ot  learned. 

^COLN  COPPER  MINING  CO.  ARIZONA. 

Office:  321  Spruce  St.,  Aurora,  Ills.     Capitalization  $3,(X)0,0()().  shares 
'1  par.     Lands,  42  claims,  area  about  850  acres,  in  the  Sierrita  Mountains, 
*^^  Tucson,  Pima  county,  Arizona.     Said  to  have  a  10()-ton  smelter. 
^CX)LN  MINING  ft  MILLING  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  J.  M.  Dumont, 
''iperintendent.  Ores  carry  gold,  silver,  copper  and  lead.  Has  steam 
power  and  15-stamp  mill. 

*HA  LINEA  DIVISORU.  CHILE. 

Mine  office:  Chailaral,  Atacama,  Chile.  Braniff  y  Roldan,  owners, 
^ploy?  about  25  men. 

UREDALE  WEST  CHILLAGOE,  LTD.  AUSTRALIA. 

Offices:  47,   Queen  St.,   Melbourne,   Australia.     Mine  office:  Arbouin, 

Ohillagoe,  Queensland,  Australia.     Capital  £10,500,  sluires  £5  par.     C.  W. 
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lapman, 
L:ind:>,   19  claiius,  area   110  Mt-ms,  iti  the  Herliertoii 
vein,  with  a  3'  pay-streak  carryiiig  -t>%  ropper,  10  oz.  silver 
gold  per  t^n,  on  w^hii'h  a  limitM  amouiit  of  development  has  been  secured, 
Operations  were  hampered  by  laek  of  funds  at  last  accounts. 
LlOlf  COPPER  MIHING  CO.  ARIZONA 

Ofhce:  110  So.  Fiitvidway,  Los  Angeles,  Cal.  Mine  office:  StoddaHl 
Yavapai  Co,,  Ari;!.  Eraploys  8  men.  Organized  February,  1903,  unde 
laws  of  Arizona,  witb  eapitalixiitioti  S2,5<)0,fM>0  shares  $1  par.  Cbas.  Mai 
thews,  president;  O.  A.  Cox,  secretary  and  treasurer;  Henry  Reifsnyder* 
general  manager,.  Lands,  12  clainLs,  area  240  acr^,  in  the  -\gua  Fria  district 
Country  rock^*  are  limo^*5t()ne.  qufirtzite  and  dioritie  porphyrv',  showing  num* 
oua  veins  rarrying  oxiile,  carhonate  and  sulpliide  ores  ^ving  average  assa; 
of  24%  Cf)pi>er,  and  opened  by  shafts  of  50',  HHV  and  200^.  Has  gasobi 
power  and  is  *j  miles  from  nearest  railroad.  Company  plana  sinking  mai 
shaft  to  about  350'  nui\  (opening  from  iKittom  by  drifts  and  crf>8drut«. 
LION  GOLD  MimNG  flb  MILLING  CO.  COLO: 

Mine  office:  Silverton,   San  Juan  Co.,  Colo.     Cha^.    New^nan,   supej 
mtendent,     Ore*«  earrj'  gold,   silver  and  eopjx^r.     Has  steam   power 
employji  about  20  men. 
LITHGOW  COPPER  SMELTING  %    REFIMNG  WORKS.         AUSTRAL] 

Office:  Equitable  Bldg-»  Sydney,  N.  S,  ^^^,  -\ustmlia,  WorLs  office 
Lithgow,  N.  S,  W.,  Australia.  N.  Ixingwortb,  manager.  Is  the  mci^ 
inip<trt.ant  copper  smelting  plant  in  Australia,  works  inchiding  furnace 
of  4(H)  tons  daily  eapacrty,  and  an  electrolytic  refining  plant.  Employ! 
alxiut  :?no  men.  I 

LITTLE  BAY  MINE.  NEWFOUNBLANB^ 

An  idle  miJie  on  I/ittle  Bay,  Nfld.     OpentHi  1878,  Hosed  1S92.     Hflfi( 
IfSS^y  main  shaft  and  smaH  smelter*     Wiii*  a  eonsiidenvble   producer  whe^ 
operated. 
LITTLE  GIANT  MINING,  MILLING  &  SMELTING  CO.  WASHINGTON 

Office:    Spokane,    Wf%.sh.     Mine    office:    Marcua,    ^Stevens    C^o.,    Waal 
J.  B.  Reynolds,  superintendent.     Haa  auriferous  and  argentiferous  eoppd 
ores,  with  steam  power,  and  employs  about  10  ntcn* 
LITTLE  MATTIE  MINING,  MILLING  A  POWER  CO.  COLORADCI 

Mine  oflfice:  Idaho  Spring.^,  Clpnr  Creek  Co.,  Colo.  F.  V.  S.  Leebrlck 
superintendent.  Ores  carry  gold,  silver,  lead  and  copper.  Has  steam  aiK 
water  power  and  20*stitmp  milb  employing  uhout  40  men.  , 

LIVE  OAK  COPPER  MINING  &  SMELTING  CO.  ARIZONA 

Office:  438  Broome  St.,  New  York.  Mine  orfhee:  Globe,  Gila  Co.,  Aril 
Organized  under  lawn  of  Arizona^  unth  capitalization  11,200,000,  shares  % 
par,  F.  J,  Kaldenhei^,  president;  Forest  J,  Kaldenberg,  vice-president  am 
»ecretarj';  W.  G.  August  in,  treasurer.  * 

LIVERMORE  GOLD  &  COPPER  MINING  CO.  WYOMnKT 

Organised  May.  1902,  with  capitalization  $1,000,0(XI,  to  take  over  Cum* 


I  LIVERMORE-LOMAGUNDA.  473 

beriaod,  Empire,  Flying  Dutchman,  and  Eureka  claims,  in  vicinity  of  Laramie, 
doming.    Letters  to  Laramie  returned  unclaimed. 

KQUS  LLANOS  BLANCOS  Y  LOS  PLATOS.  CHILE. 

Mine  office :  Tamaya,  Tongoya,  Ovalle,  Chile.     Opened  1893.    Main  shaft 
25(y  deep.     Supposed  to  be  idle. 

"UOYD"  COPPER  CO.,  LTD.  AUSTRALU. 

L  Offices:   195A,   Winchester  House,  London,  E.  C,   E:ig.     Mine   office: 

Burwga,  County  Bathurst,  New  South  Wales.  Employs  about  350  men. 
Alexander  Creighton  Arthur,  chairman;  W.  H.  Carnould,  acting  general 
liiaiMger;  L.  Malleson,  secretary.  Registered  May  9,  1899,  with  capital 
^000;  debentures  authorized,  £50,000,  first  mortgage.  Lands,  318 
*cpw  freehold  and  375  acres  leasehold,  in  the  Bathurst  district.     Ore  is  slightly 

'  ^iKei^tiferous  chalcopyrite,  with  quartzite  gangue,  occurring  in  fissures  trav- 
^Qgacid  diorite.  Main  shaft  is  1,700'  in  depth  and  mine,  which  was  opened 
1877,  is  quite  extensively  developed.  District  is  arid  and  operations  are  oc- 
casionally suspended  from  lack  of  wat«r,  although  the  mine  has  a  storage 
<^  of  85,000,000  gallons  capacity,  sufficient  for  about  niiie  months'  supply. 
*n»c  reduction  plant,  built  in  1901,  at  a  cost  of  £32,000,  includes  a  concen- 
tiBtor  and  50-tou  smelter  with  reverberatory  furnace,  also  a  converter  plant 
*<ided  in  1903.  Property  has  a  good  mining  equipment,  including  an  electric 
l^t,  and  bums  about  60,000  cords  of  wood  yearly.     Production  of  refined 

^^opper  for  one  year  ending  June  30,  1902,  was  1,228  long  tons,  from  37,041 

"^^nsof  ore  and  in  1903  production  ranged  from  125  tons  to  200  tons  monthly. 
*bemine  has  been  extensively  opened  and  shows  enormous  bodies  of  niedium- 

I5»dc  ore,  with  a  considerable  amount  of  high-grade  ore  in  sight,  and  is  one 

^  the  most  promising  of  Australian  copper  mines. 

^-ocH  wnnfocH  MmE.  scotlaih). 

At  Loch  Winnoch,  Renfrewshire,  Scotland.  An  old  property,  about  9 
■*^  from  Glasgow,  idle  for  many  years. 

^-OG  CABIN  GOLD  ft  COPPER  CO.,  LTD.  ONTARIO. 

Office:  1103  D.  S.  Morgan  Bldg.,  Buffalo,  N.  Y.  Has  gold  claims  near 
^ine  Centre,  Rainy  River  district,  Ontario,  also  sundry  copper  claims  in 
^^tario.  Capitalization  $3,000,000,  shares  $1  par.  Cannot  be  learned  that 
Company  is  doing  any  work. 

^MA  VERDE  COPPER  CO.  ARIZONA. 

Office:  316  Bradbury  Bldg.,  Los  Angeles,  Gal.  Mine  office:  Tucson, 
■*MnaCo.,  Arizona.  Organized  1901,  under  laws  of  Arizona,  with  capitaliza- 
^011,000,000.  T.C.Paxton,  president  and  general  manager;  E.  F.Campbell, 
dietary;  L.  D.  Lewis,  superintendent;  N.  E.  Ishell,  engineer.  Lands,  16 
^Uinw,  area  320  acres,  16  miles  east  of  Tucson,  showing  fissure  veins  carrying 
^assaying  up  to  23%  copper  and  $5  gold  per  ton,  developed  by  3  shallow 
•hafts  and  3  short  tunnels,  main  shaft  being  .300'.  Said  to  contemplate  in- 
itiation of  a  50-ton  smelter.  Has  gasoline  power  and  paid  a  small  divi 
dend  in  1903,  closing  down  shortly  after. 

lOMAGUHDA  DEVELOPMEirr  CO.,   LTD.  RHODESIA. 

Offices:  Salisbury  House,  London,  E.  C,  England.     Capital,  nominal, 
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£250,000:   Usued,  £220,500.     J.  Secar,  chairman;  H.  E.  Jones,  consultiiij 

engineer;  E.  Phillipe},  secretar>'.     Lands,  500  claims,  at  Ix)magunda,  MashoDA 

land,  Rhodesia,  on  several  of  which  promising  copper  indications  have  beef 

found. 

LOMBARD  COPPER  CO.  OREGOIT. 

Organized  at  Baker  City,  Oregon,  July  19,  1902,  by  F.  L.  Evans,  H.C. 
Pe4irson  and  W.  G.  Main,  with  capitalization  $2,000,000.     Letters  retuined 
unclaimed  from  Baker  City. 
LOMBARD  GOLD  ft  COPPER  MINUVG  CO. 

Letters  returned  unclaimed  from   former  office,  310  McConiick  BIdf!-. 
Salt  Lake  City,  Ut.ih. 
LONDON-COLORADO  PROPERTIES,  LTD.  COLORADO. 

Mine  office:  Cent  nil  ('ity,  Gilpin  Co.,  Colorado.     Has  bond  and  leawoii 
the  Pierce  mine,  in  Central  City,  which  makes  a  promising  showing  of  copper 
ore. 
LONE  PINE  MINING  CO.  ARIZOHA. 

Office :  20  Broad  St.,  New  York.  Succeeded  to  the  assets  and  reputation 
of  the  notorious  Arizona,  Eastern  it  Montana  Co.  Was  promoted  by  the 
joint  efforts  of  L.  E.  Pike  &Co.,  of  un.savory  reputation,  and  Dr.  R.C.  Flo^'er, 
well  known  to  the  courts  of  the  United  States  and  Mexico.  Said  to  h»>'e 
defective  title  to  lands  claimed. 
LONE  STAR  MINE.  ARIZOHA. 

Mine  office:  Solomonvillo,  Graham  Co.,  Ariz.     C.  B.  Spauldiiig,  8upe^ 
intendent.     Main  shaft  Uj  about  AW  deep. 
LONE  STAR  MINE.  ARIZOXA- 

Mine  office:  Williams,  Coconino  Co.,  Arizona.     Rounsevillc  &  Harderty» 
owners. 
LONE  STAR  COPPER  CO.  TEXAS. 

Was  developing  property   near  Henrietta,  Clay  Co.,  Texas,  in  1^* 
Letters  returned  unclaimed  fn>m  Henrietta. 
LOOKOUT  GROUP.  ALASKA. 

Office:  care  of  H.  H.  Wakefiehl,  Ketchikan,  Alaska.     I^nds,  6  cUiB*» 
showing  a  good  body  of  medium-grade  ore,  at   Niblack   Anchorage,  Pri"* 
of  Wales  Island,  Ahiska. 
COMPANIA  MINERA  LORETO  Y  PROVIDENCLA.  MEXK» 

Mine  office:  Candamena.  Chihuahua.  Mexico.     Owned  by  Jesus  Foy^ 
Rascon  Bros,  and  K.  li.  Bones.     Ores  carrj'  silver,  copper  and  lead.    Htf  • 
500'  main  shaft  and  900'  tunnel,  with  water  power,  5-stamp  mill  and  oJ*" 
ton  smelter,  employing  alwut  100  men. 
LORRAINE  COPPER  MINING  CO.  WASHIHGTOH* 

Office:  Hoquiam,  Wash.  Mine  office:  Keller,  Ferry  Co.,  Wash.  Otp^ 
ized  April  13,  1900,  under  laws  of  W^ashington,  with  capitalisation  $1,500,00^ 
shares  $1  par.  Owen  Jones,  president;  A.  G.  Rockwell,  secretary;  Ft*^ 
J.  Chambcrlam,  general  manager.  I^nds,  22  claims,  area  422  acres,  abo* 
20-acre  millsite,  in  two  groups,  the  Wilmot  group  being  in  the  Sans  Po»* 
mining  district  of  Ferry  county,  and  the  Lorraine  group  in  the  Carbon  HivV 
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strict  of  Pierce  county,  VAahington.  Properties  show  7  ore  bodies,  as 
sures  in  g^nite  on  the  Lorraine  group  and  contact  veins  between  porphyry 
d  schist  on  the  Wi^raot  group.  Contact  veins  are  4'  to  6'  wide  and  give 
enge  assays  of  0.5%  copper,  40  oz.  silver  and  $4  gold  per  ton,  on  the^ 
ilmot  group,  and  fissure  veins  give  20%  copper,  5  oz.  silver  and  $10  gold 
•  ton,  on  the  Lorraine  group.  The  Wilmot  group  shows  malachite  and 
iritc  near  surface,  with  chalcocit«,  bomit«,  and  chalcopyrite  at  depth. 
e  Lorraine  group  shows  bomite  and  chalcopyrite.  Developments  on  the 
nine  include  4  shafts,  deepest  lOO',  and  8  tunnels,  3  longest  being 
',  472^  and  630'.  Properties  have  2,016'  of  underground  openings  and 
ipany  plans  ,con tinning  active  development. 
I  ALAMOS  MUfllfG  &  MILLIlfG  CO.  MEXICO. 

Office:  care  of  Dr.  Finis  E.  Yoakum,  president,  Los  Angeles,  Cal.     Mine 
Je:  Alamos,  Sonora,  Mex.     Said  to  have  a  very  encouraging  showing  of 
iferous  copper  ores. 
ST  6X7LCH  COPPER  CO. 

Letter  returned  unclaimed  from  former  office,  218  So.  Broadway,  Los 
Seles,  California. 
iPANIA  EXPLOTADORA  DE  LOTA  Y  CORONEL.  CHILE. 

Office:  Valparaiso,  Chile.  Mine  office:  ChaAaral,  Atacama,  Chile, 
itiago  Collins,  manager.  Owns  and  operates  mines  in  different  parts 
Me.  The  Descubridora  mine  at  Carrizallio,  ChaAaral,  was  opened  1850 
I  is  about  650'  deep.  The  Lota  mine,  opened  1856,  in  the  department  of 
itaro,  and  the  Maitenes,  opened  1844,  in  the  department  of  Santiago, 
among  the  more  important.  The  company  also  owns  sundry  coal  mines, 
elter  and  mines  are  equipped  with  steam  and  electric  power,  and  the 
ilter  has  a  converter  plant  and  refinery.     Production  is  about  12,000,000 

of  refined  copper  yearly,  shipped  to  Europe  as  Chile  bars  and  ingots, 
rus  GROUP.  COLORADO. 

Mine  office:  Russel  Gulch,  Gilpin  Co.,  Colo.     L.  Stemberger,  superin- 
dent.    Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
U  DO  LOUZAL.  PORTUGAL. 

Office:  4,  Praca  dos  Remolares,  Lisbon,  Portugal.  Mine  office:  Ix)uzal, 
indola,  Alemtejo,  Portugal.  Is  the  property  of  a  syndicate  of  6  owners. 
Aor  Waldemar  d'Orey,  general  manager;  Joaquin  Chaves,  mining?  captain, 
ods,  1  square  kilometre,  showing  6  known  ore  bodies,  largest  with  maximum 
ith  of  25  metres,  other  dimensions  unknown,  giving  returns  of  0.5%  to 
%  copper  and  1.2  oz.  silver  per  ton  with  traces  of  lead,  zinc  and  gold, 
inly  from  cupriferous  iron  pyrites,  with  occasional  oxides  and  a  little 
ive  copper.  Has  4  shafts,  of  12  to  30  metres  depth,  and  a  300-metre 
uiel,  with  about  1,000  m.  of  underground  openings,  showing  about  3,000,000 
8  of  ore.  Property  was  discovered  and  opened  by  the  Romans  and 
pened  in  1901.  Property  Is  idle,  awaiting  construction  of  the  I^o 
nch  railway,  which  should  he  completed  in  1905. 
W  DIVIDE  COPPER  MINING  CO.  CALIFORNIA. 

Office:  care   of   John  Murray,   president.    Crescent  City,    Cal.     Owns 
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the  .^ta,  Occi  dental  and  Copper  Hill  groups,  it  Dei  Norte  county,  Calif  or 
Seveml  differeni  \Tins  have  Ix^en  opened  to  some  extent,  these  showing o: 
carbonate  atid  stilphid*^  oras  of  ^ood  grade. 
LOWER  MAMMOTH  MimWG  CO.  TO 

(.)f!ice;  Salt  Lake  City,  Utah.  Mine  office:  Mammoth,  Juab  Ci^.,  Hi 
Simon  Banibergerf  nianager.  Has  steam  and  electric  power,  and  empl 
atxjut  125  men.  Ores  treated  in  1902  averaged  3%  copper^  62  o«,  nl 
and  85  cents  gold  per  ton. 
GUSTAVE  LOZANO,  SAIf.  SALVAIK>R,  a 

Mine  utlice:  Chalatelango^  San  Salvador,  Central  America.  Prod! 
iM>pj>er,  gold  and  silver,  Hius  j^tcani  power,  and  employs  about  100  c 
LUCERO  COPPER  MINING  CO.  FEW  MEXl 

Letters  return<Hl  utx  liiirued  from  former  office.  Mora,  Mom  Co*,  N 
LUCKY  VERDE  COPPER  CO.  ARIZ0 

Office:  523    Douglas    Bldg.,   Ixm  Angelea,  Cal.     Mine  office:  Jer 
Yavapai  Co.,  Artjs,    Company  cramped  for  funds  and  uHU  proliably 
lands    early   in    1904. 
LUCY  L.  MINING  A  MILLING  CO,  TO 

Clyde  H.  Wilson,  superintendent ;  Frank  L.  Wilson,  gecretjwy  and  til 
urer.     Property  Is  in  the  Deep  Creek  district  of  Juab   county,  Utah, 
is  siiid  to  present  an  exceptioiudly  good  surface  showing  of  rich  copper 
LimWIG  COPPER  MINING  CO.  NEVAl 

Mine  offic^e:  Yeringlon,  Lyon  Co,,  Nev.  A.  Pugh,  leasee  and  opersi 
Ores  t'arry  copper,  gold  and  silver.  Has  steam  power  and  a  30-toii  smell 
KUPFERBERGWERK  LUDWIGSDORF,  GERMAJ 

Mine   ofRce:    Ludwigwkirf.    Sehlesien^    Germany. 
LUKE  CREEK  GOLD-COPPER  MINING  CO.  BRITISH  COLUlia 

Offices:  4.%'>  Temple  Court,  Minneapolis,  Minn.     Mine  othce:  Man^sv 
Fort  Steele  division,  East  Kootenai,  B,  t\     Capitalisation  $l.(HK1,tKK),  elu 
SI  par     S.  D.  Pompelly,  president  and  general  manager:  E.  D.  Barrtlfl' 
secretar>%     Lands,  2  claims,  area  110  acres,   undergoing  development 
last  accounLs. 
LUSTRE  MINIHG  CO.  BCEHO 

Office:  Pitt*jburg,   Pa.     Mine  office:  Indc,   Durango,   Mex.     (Jwrw 
Miiia  Magistral,     Ore  is  an  argentiferous  and  sliglitly  cupriferous^  imn  pyf 
carr>'ing  0.5%  copper  aiul  uhotit  $10  wilver  per  ton,     Conipuny  has  devt^M 
a  large  ore  body  hut  had  not  4*ecureil  a  satisfactory'  process  of  rcdiu'ti 
at  last  aceounts, 
LYELL  COMSTOCK  JUNE.  TASEAlU 

Supposed   to    have   consolidated    with    the   Tasman    LyelL    Prop^ 
carries  a  large  body  of  ore,  averaging  about  4.5%  copper,  which  ia  ui 
the  present  limits  of  successful  mining  and  smelting  practice  in  TatfiiJ*fl 
but  the  mine  may  become  valuable  in  time.     Employs  attout  25  men 
has  rail  connections  with  the  North  I>ypll  .smeller,  al  Crolty,  Tasmania^ 
LYELL  PEAKS  MINE.  TASMAlll 

In  the  Mt.  Lyell  district  of   Montague  rounty,  Tasmiuiia.     A 
only. 
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I'TBLL  nONEER  COHSOLIDATED.  TASMANIA. 

A  prospect  in  the  Mt.  Lyell  district  of  Montague  county,  Tasmania. 
Idle  at  last  accounts. 
I'^^ELL  THARSIS  MIlflllG  CO.  TASMANIA. 

Offices:  Finsbury  House,  London,  £.  C,  Eng.,  and  31,  Queen  St.,  Mel- 
^unie,  .\ustralia.  W.  Orr,  chairman ;  W.  K.  Pale,  mine  manager ;  E.  Habben, 
»cretary  in  London;  J.  Potts,  secretary  in  Melbourne;  Hon.  N.  J.  Brown, 
>ge&t  in  Tasmana ;  J.  E.  Elliott,  superintendent.  Capital,  nominal,  £150,000; 
nued,  £123,000.  Small  di\^dends  were  paid,  1S99-1901.  Lands  are  in 
tbe  Mt.  Ly^U  district,  Montague  county,  Tasmania.  Mine  was  opened 
IS97,  and  largest  annual  product  was  about  1,000  tons  of  refined  copper, 
from  ores  averaging  3.5%  to  5%  smelter  returns.  Original  ore  body  appar- 
^y  is  exhausted.  Company  was  doing  diamond  drilling,  with  a  force  of 
6  men,  at  close  of  1903. 
ITKHI  COPPER  MnmiG  SYNDICATE.  CYPRUS. 

Oteces:  32,  Victoria  St.,  London,  S.  W.,  Eng.  Mine  office:  Limassol, 
Cyprus.  Employs  about  75  men.  Organized  1897,  with  capital,  nominal, 
^,000;  issued,  15,000  shares,  of  which  12,^64  are  fully  paid;  736  paid  15s., 
*nd  2,000  paid  5s.  L.  P.  Ford, chairman ;  Thos.  Creswell,  F.  I.  S.,  secretary; 
Cbas.  Christian,  mine  manager.  Lands,  30  square  miles,  in  the  Bellathousa 
<ii8trict  of  Colis,  Chrysokhow,  Cyprus.  Ore  occurs  as  lenses,  largest  having 
t  width  of  400^  and  length  of  1,400^.  Estimated  average  ore  values  is  9% 
^  10%  copper  and  3  dwts.,  silver  per  ton,  from  bomite  and  chalcopyrite. 
Is  developed  by  7  shafts  of  150^  to  300^  depth,  and  a  2,100^  tunnel.  Ore 
fonnation  apparently  is  continuous  for  3  miles.  Mine  is  not  permanently 
^pped  and  estimates  of  values  are  excessive. 
I'YHGEHFJORD  KOBBERVAERK.  NORWAY. 

Owned  by  Norwegian  Copper  Mines,  Ltd. 
,     llBH  CREEK  COPPER-GOLD  CO.,  LTD.  BRITISH  COLUMBIA. 

Office:  419  Hastings  St.,  Vancouver,  B.  C.  Mine  office:  Lynn  Creek, 
^iocouver  Island,  B.  C.  Organized  1901,  under  laws  of  British  Columbia, 
^th  capitalization  $300,000,  shares  $5  par.  G.  L.  Allan,  president  and  treas- 
'^;  W  H.  Pegram,  secretary;  W.  Thos.  NewTnan,  genenil  manager;  G. 
*^hapd8on,  superintendent.  Lands,  6  claims,  area  200  acres,  8  miles  from 
Vancouver,  in  the  New  Westminster  district,  showing  6  veins,  of  which 
^  nwige  from  5'  to  40'  in  width,  giving  assays  of  8.9%  copper,  3  oz.  silver 
••^ll  gold  per  ton.  Also  has  a  4'  to  6'  vein  of  zinc  ore,  opened  by  2  tunnels 
^ving  a  back  of  800'  to,  1,000'.  Mine  said  to  have  a  large  amount  of  ore 
^  sight  and  can  ship  ore  by  water  to  smelters  at  Crofton,  Ladysmith  and 
^ui  Anda.  Mine  supposed  to  be  under  bond  and  lease  to  a  syndicate  headed 
^  Thos.  Jones,  of  lola,  Kansas. 
^TORS  SnrLE  GOLD  MIlflllG  ft  MILLING  CO.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.  Wm.  Woods,  superinten- 
^nt.  Operates  the  Tucker  mine,  carrying  gold,  silver,  lead  and  copper, 
ftu  steam  power,  5-6tamp  mill  and  50-ton  concentrator,  employing  about 
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MeCABE  inifE,  ARIZOlfil 

Mine  offii-e:  McOabe,  Yavapai  Co.,  Ariz.     Primarily  a  gold  mine,  bu 
carries  small  ^dd  values.     Pre.writ   tiiilling  cjipat*ity,  SO  tons,  is   to  be 
rreased  to  200  loJis  daily 
McCABE  EXTEHSION  MUflNG  A  MILLING  CO.  ARIZOKA-l 

Office:  Prescott,  Arix,     Mine  office:  McCabe,  Yavapai  Co.,  Arix.     Heese 
M.  Ling,  president  ;E.  K.  McDowell,  srcrelnry;  John  H.  Farrell,  guperinten- 
dent.     Lands,  several  clainus  adjoining  the  McCahe  minc»  on  whicli  a  SOii^ 
shaft  has  been  sunk. 
McCOY  GROUP,  ARIZOKIV, 

Ufhrc  Jind  mine:  Glolje,  Gila  Co,,  Ariz.     C.  E.  Taylor,  own'^r. 
McKINLEY  MIMNG  &.  SMELTING  CO.  NEVADA. 

Mine   office:    Ely,    Whit<!    Pine   Co.,    Nev.     Capitalization    $l.UJO,cif)ri 
M.  C.  Barl>er,  president ;  h\  E.  Fitrh,  vi<*e-president ;  Dix  W.  Smith,  secrel-ai^  ; 
A.   J.  Har^ltine,  trea.Hurer;  W.  X.  McGill,  «upc»rintendent.     Liinds  are  the 
Aurora  group  of  5  claims,  formerly   worked  as  a  gold   mine,  but   earning 
copper  ores  in  lower  workings*     Has  a  'MMV  niavn  shaft  and  about  l.OUt*"  of 
drift.*?,      Fin*t  payment  on  pro|}erly  was  made  in  March,  1903. 
MAADEN-KENI  MINES.  TURKIY. 

Mine  office:  Baihoiu't,  TreliizfUYrl,  Turkey  in  Asia.     Arc  operated  in  ii 
small  way  T*y  a  Greek  synilu'att\ 
MACKEY-BURROUGHS  MINING  CO.  COLORADO, 

Mine   4»lTue:  (Vntnd   City,    (iiljaii   Co.,   fVilo.     Otps   rarr>^  gold,  sih^r 
and  coppf^r.      Has  stciun  ]K>urr  :ind  cmployH  15  \n  20  men, 
MACKINAW  MINING  6u  MILLING  CO.  WASHINGfOlf. 

Property,  in  Snoliumish  couiity,  Waghington,  gives  fair  assay  valw^* 
in  copp^'T  and   iiickeL 
MADISONIAN  MINE.  MONTANA- 

Mine  offif  c:  Xorrls,  Mailison  Ca..  Mont,      Levi  35,  Inciter,  owner,  Cliira^^*  j 
111.;  E.  J.  Trerise,  sniH-nntendent.     Ore^s  rarry  gold,  silver  and  copper,    tf  ^ 
steam  pcnver,  concentrator  and  (>0-ton  cyanide  j>laut,  employing  alioul 

MAGENTA  GOLD  MINING  CO.  COLORAI^^ 

Mine  offi<'e:  Granite ^  C*lial1fee  f*o..  Vahh     C.  ¥1,   Barric,  superinh  ndc*"^ 
Has  gol<l,  .silver  and  eop{wr  ores,  and  -strain  ptnvcr*     Emplo)*)*  alxMU  J5  nie: 
COMPANIA  MINERA  DEL  MAGISTRAL,  MEXICO ^ 

Offir-e  ciud  mine:  .Magisirai,  CInhnahua,  Mex.     Employe  about  2(K>n)e^^ 
Enrique  C.  Creel,  owner;  John  Weir,  manager.     Lands,  35  pertenencia5»  »• 
86  acres.     Ha.s  a  300'  main  ^haft.     Equipment  includes  steam  and  gasoli*^'^' 
power  and  u  LW-ton  smelter. 
MAGISTRAL  MINING  CO.  MEXICO. 

Mine  office:  Amet^a,  Jalisco,  Mex      A.  Brambille,  manager.     Was  efi'* 
ploying  a  small  force,  on  develf>pment  work,  at  last  account. 
MAGNETAWAN  MINING  CO.  ONTARIO. 

Office:  care  of  FL  8.  Hcw>,  .secretary,  CounellsviUe,  Fa,     Mine  offivc: 
Burks  Fall'*^  Parry  f>ound  district^  Onlario. 
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l^GKOLIA  GOLD  ft  COPPER  CO. 

Office: Seattle,  Wash.     Lcx^atioii  of  lancLi  not  learned. 
ICAGPIE  GOLD  ft  COPPER  MUVniG  CO.  WYOMIKG. 

Mine  office:  Riverside,  Carbon  Co.,  Wyc».     Lands,  on  south  fork  of  En- 
campment river,  near  Riverside,  Carl>on  Co.,  Wyo. 
ICAIHE  ft  MOHTAHA  COPPER  CO. 

Office:  Ft.  Fairfield,  Me.     Mine  office:  Basin,  Jefferson  Co.,  Mont. 
COHPAHIA  MIKERA  DE  MAIPU.  CHILE. 

Office:  Santiago  de  Chile.  Operates  £1  Volcan  mine,  opened  18S4,  in 
the  department  of  Victoria,  Chile.  Ore  occurs  in  a  fissure  vein,  and  is  self- 
fluxing,  giving  average  smelter  returns  of  about  6%  copper.  Mine  has  a  verj- 
mtelligent  management,  and  is  securing  excellent  results.  Costs  of  mining 
^  smiting  are  very  low,  net  cost  of  copper  delivered  in  Tendon  averaging 
about  £30  per  long  ton.     Annual  production  is  al>out  1,500  tons  of  refintHl 

mpAHPEC  MINES.  SERVIA. 

Mine  office:  Majdanpec,  Sen'ia.     Are  producers  on  a  limited  scale,  mak- 
ing copper  by  lixiviation  and  cementation. 
lUjESnC  COPPER  MUflHG  ft  SMELTING  CO.  UTAH. 

Office  and  mine:  Milford,  Beaver  Co.,  Utah.  Employs  about  80  men. 
Organized  1900,  under  laws  of  Colorado,  with  capitalization  $6,000,000, 
fiHaresllO  par.  Was  practically  reorganized  December,  1903.  W.  B.  Muck- 
kw,  president;  Dr.  Loring  R.  Loomi.**,  8ccretar>^;  W.  H.  Alexander,  general 
■nanager;  Joeiah  Osborne,  superintendent;  M.  M.  Mays,  smelter  sujx»rinten(i- 
*nt;Geo.  E.  Keith,  Harrison  G.  Howe,  Howard  G.  Bradley,  L.  G.  Looniis. 
Jas.  H.  Knight  and  Chas  F.  Street,  executive  coniniittee  and  voting  tru.st. 
A  considerable  portion  of  the  stock  issmnl  has  been  pooled  for  five  yeaij* 
^wwn  Oct.  1,  1903.  Company  Ls  .suppo.«cil  to  \>e  negotiating  a  $I.(KK),()(M) 
loan. 

Lands,  120  claims,  area  2,450  acres,  also  an  SO-aere  smelter  site  and  1,1(M) 
*^re8  of  miscellaneous  lands,  located  in  5  dbitriet.'^  of  lieaver  county,  Utah, 
^nd  showing  about  100  ore  bodies  in  20  or  more  different  groups  of  mines  and 
I*ospects.  In  addition  to  copper  the  ores  carry  gold,  silver,  ])latinum,  lead, 
'^^alt,  bismuth,  vanadium  and  uranium.  Copper  ores  include  all  of  the 
principal  oxides,  carbonates  and  sulphides,  also  occasional  native  copper  and 
^''^y  of  the  rarer  copper  minerals,  ranging  from  29v  to  Ho^J  in  copper  tenor, 
*^fWage  value  of  ore  being  e8timate<l  by  company  at  129i  copper,  12  oz.  sil- 
^^  and  S3  gold  per  ton,  with  large  percentages  of  lead,  but  estimates  are  prob- 
%  too  high.  There  are  18  shafts  of  100'  to  400'  depth,  also  many  tunnels 
*Qd  innumerable  test-pits.  Underground  development  is  about  30,000',  and 
'^  in  sight  is  estimated  at  1,000,000  tons,  with  about  .5(K),000  tons  blocked 
^forstoping.  Tliesc  figures  are  also  much  overestimated.  The  lands  in- 
^e  8  separate  groups  of  muies,  some  of  which  were  formerly  worked  for 
•Over,  but  the  silver-copper  ores  at  and  near  surface  ga^•e  way  to  copper- 
«2vcr  ores  at  depth,  all  ores  being  more  or  less  auriferous. 

The  O.  K.  Is  the  principal  giine  of  the  company.     Sele<'ted  shipment  of 
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J  ;  i',  •/,'..  ',:'  ff  K  '.r*  t%  ''^  :.^r  r-:ri;rr>  ^»«  fOo/Mi.  a  *hipmen»'  ^f  i>s  tons 
,r.  I>;i  jr.  '..'.jr  'r.,t'.'t'.r  .-•■•  irr>-  of  J*/'/  oopf^r,  7.5  oz.  silver  and  f3J$0  gold  per 
»/fr.  li.p  h  K  srro'ip  r..^-  7  <"Uir.'k-.  f*yhi'Ar*i  by  a  3-coinpaninent  main  shjJt 
of  \f¥f .  to  Fmt  »jrik  -^//  fi(rf.\^,r,  ahiowinj?  a  vein  ranging  up  to  28'  width,  with 
t*,u*:\*\*'ftt\,\f.  *U:v*z\optrif.TJ.  f,Tk  the  3^//  and  4C¥/  levels.  Has  also  an  undc^ 
wtAi,\^'0\  or«r  SitAy  flipjAr«;ri»Iy  aU^ut  250'  wide,  which  is  a  stockwerk  with  \mBB 
«ifi/|  »\t\uu*'T^  fi^rry'iug^  hieh-^nuie  ores. 

'f'h#:  Old  Hi/'kor>'  (rmup  of  0  claims^  with  a  gosnan  capping  alH>ut  25(^ 
wid«%  jat  tt\n:utu\  \>y  a  «hort.  tunnel  and  about  50  pits  and  shafts,  deepest  21^ 
n\utw\uv,  ortrH  curry'iuf^  \%  to  5%  c-opper,  with  gold  and  silver  values  e8\|/ 
mill  I'd  xil.  %2  to  SI  ]H'.r  ton,  from  a  vfin  40*  to  200^  wide. 

TIk-  If/irririKton- Hickory  grr>up  of  25  full  and  fractional  claims  has  about 
\'Ml,(HHy  of  di'Vi'lopmrni  work,  witli  40  pits  and  shafts  in  ore,  the  two  deep^f 
fioiiiK  iiboiit.   UHV  c.'irli,  with  a  now  'Compartment  main  shaft.     Tliis  group 
MhowH  niinifToiiH  fi.HMiirf*  viMn.M  intorwH-ted  by  cross-veins,  both  approximately 
vrrticiil,  himI  in  luhlitiiui  has  a  series  of  l>edded  veins  dipping  approximately      j 
'MY'  to  .'15",  KivinK  thri"*'  w^jMirate  intcrse<*ting  systems  of  ore  bodies.    Plrinoipftl       - 
\  jiliifM  urn  in  h'/ul,  oh'h  giving  assays  of  2%  to  3%  copper,  25%  to  50%  lead 
iui«l  up  In  50  o/.  silver  mid  $1  gold  per  ton. 

Thi*  Virksbiirg  Kn)up  of  4  chums  fonnerly  mined  for  gold,  shows  three 
?'  (<i  'JO'  vcrtirnl  lissimvH,  with  mineralized  cross- veins,  opened  by  numerous 
Nhtittow  pitH  uiul  Hhiifts,  with  n  2-com})artment  working  sliaft. 

Thf  lltMisirr  Hoy  gn)iip  of  10  claims  has  a  250^  vertical  sliaft  in  limestonef 
with  nurifcnnw  and  argent ifcnnis  copix»r-lejul  ores.  The  larkspur  groupof  8 
rlniniM  shows  a  ininerali/tHl  zone  of  (U)'  to  75'  width,  in  limestone,  with  * 
I'.iiuiite  ronlju't.  rjirrying  irn»g\ilnr  bunclu^  of  high-grade  ore.  The  Copper- 
lieM^roiipol'  17  \nulevt4op*Hli'laim'*  li«»sUMwetMithe  O.  K.and  the  Old  Hii'ko*? 
nnnes.  Mi^irellauiMMH  holdings  inrhhle  the  .V|i«»x  gr\>up  of  4  claims  adjoini**! 
the  Oil!  Uirkorv.  and  the  IVn  Harris*in  gr\ni|.is. 

riu'  nunc  l»as  steam,  gasoline  and  ehvtrie  power,  and  an  undev«lop^ 
w.^ter  jH^wev  on  Ueaver  Ki\er.  JIT*  mih*s  distant,  can  l^  made  to  geuH^"^ 
.»ls»\u  .\iMM>  \\  p  aiul  tn^nMuit  scime  cKvtrieally  to  the  mine  and  smdieTp,  ** 
AU  e.tun.itiNl  .^v»it  ol  $liV.iXH\ 

P\e  "^riu'I'.er.  at  le\xU\UU\  t*  to  S  miU'si  frv>m  the  x-^iru-m*  mines.  ^^^"^ 
\k\\U  V\  r.K'  i\»>r;kd»»  lr\^".  Works  V\v  Av.d  Va>  .^  saniplirj:  Kiill  and  ^^v is)-'*- *** 
»,*t-v'  ••••.•  -wvs  .^".d  o'  e  U^^:»'v.  V.vl  fiirv^w. '.^vh  Nesr:LL-h  hoc-cIa«  <so"^* 

:  S^rorv  er.terlrj:  ^><e  :uyww.    "0^* 

'  t*    -vv  ■  '^■-  •      .«.'  •■    ■   .*••»:       V.    V'.   '.  !.'■  s.  -.V  '  rrrrifp  TC«»«uifC".  »  «ji '^ 

'i<v      '."^  •;  ''N1'*    i^ X  • -;  s*  »•    .'  *.*   ■,'  "^■•?'  •*•!  **.'*7    ":mmjw*i:n  T^rnt  fcxJ^^ 

intVv    ^  ^ .;  ^    >  ;.-    ^.'    '.V  v;  j:  *     :r   t    ifif'-miinf  7r:i3«wicii.*n.     Vm  scOr 
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MAJESTIC  MA  U  MOTH.  4S1 

piny'sfpedit  has  l>eon  preatly  injureil  l»y  iniliM-riniiiiftto  Iwirrtnvine  and  ihe 
coipontion  is  said  to  have  ended  I9(t3  with  a  fluatincr  inde)»tfdiifss  of  up- 
vuds of  1225,000.     The  snielter  was  prpniaturely  hiiilt.  as  the*  mines  are  not 
sufficiently  developed  to  feed  a  oOO-ton  plant.     The  smelter  was  hlown  in 
^in  1903,  and  on  a  test  run  handled  an  average  of  170  tons  daily  for  40 
<^ys,  producing  $62,500  worth  of  matte,  claimed  by  the  company  to  liave 
been  made  at  an  average  cost  of  $35,000.  though  it  is  probable  that  many 
iteoM  properly  chargeable  to  operating  costs  were  omitted  to  secure  this  paper 
profit   The  ore,  as  treated,  averaged  5.1^  copper,  3.8  oz.  silver  and  $1.20 
SoUper  ton.    Careful  examination  of  the  available  data  regarding  this  prop- 
^and  its  flotation  lead  to  the  conclusion  that  while  tliere  has  been  no  ab- 
"ohite  dishonesty,  the  promotion  had  a  number  of  questionable  features. 
^t  the  Majestic  needs  to  make  it  the  big  mine  that  there  is  everj-  reason  to 
l)elie\'e  it  can  }>e  made,  is  about  $2,000,000  in  cash,  and  a  capable  nianage- 
nientthat  can  devote  its  entire  time  and  eflforts  to  development  and  oix»ration, 
Other  than  to  the  matter  of  financing  the  propertv  bv  sales  of  stoi*k. 
UKAJINMniE.  MEXICO. 

Letter  returned  unclaimed  from  Hermosillo,  Sonora,  Mexico,  with  nota- 
tion "unknown." 

lUUCHITE  COPPER  CO.  ARIZONA. 

J.  F.  Durlin)  secretarA*.  Supposed  to  have  copper  claims  north  of 
WiDianQB,  Coconino  Co.,  Arizona. 

XAUCHITE  COPPER-GOLD  CO.  CALIFORNIA. 

Office:  209  Homer  I^iughlin  Bldg.,  Ix>s  Angeles,  Cal.  Letter  returned 
WBflaimed  from  former  mine  office,  Daggett.  San  I^rnanlino  Co.,  Cal.  ( )rgan- 
»«d  under  laws  of  South  Dakota,  with  capitalization  Sl.<MM).(HH),  shares 
.  '1  par.  S.  \.  Iterrett,  president;  Dr.  A.  P.  Hays,  vice-pm^iidcnt ;  Ja^.  B. 
Cook,  secretary;  \V.  E.  Steadman,  superintendent.  Lands.  .'>  olainis.  area 
^00  acres,  in  the  Ord  district  of  San  IWrnanlino  county.  Has  a  lOT/ 
^i  on  a  34'  vein  carrying  an  8'  pay-streak  said  to  a.<.Kjiy  7.,Vy,  oopixT 
^  S3  gold  per  ton. 

»AUGON  GROUP.  SPAIN. 

Mine  office:  Puebla  dc  Guzman,  Huelva,  Spain.  C.  A-  J.  Sundheini, 
**nera;  Wm.  Guthrie  Bowie,  manager.  Property  is  a  gn»uy)  of  government 
^Wipessions  showing  many  old  workings  and  excellent  out<ro])s.  Owners 
^template  giving  the  propertv  a  thorough  test. 

JULOHEY-BLUE  lead  copper  mining  CO.  SOUTH  DAKOTA. 

Mine  office:  Sheridan,  Pennington  Co.,  S.  D.  R.  M.  Maloney.  general 
•^^nager.  Capitalization  $3,000,000.  Ores  carr\'  gold,  nickel  and  copper, 
*tt€r  in  small  percentages,  in  a  vein  stated  to  })e  I  IS'  wide  and  opencnl  by  a 
hW  tunnel,  with  considerable  drifting.  Has  steam  power  and  has  expended 
•bout  $75,000  in  development. 

ttlOfOTH  MINE.  ARIZONA. 

Mine  office:  Dragoon,  Cochise  Co..  Ariz.     S.  S.  Campbell,  superintendent, 
it  last  accounts.     Has  steam  and  gasoline  power. 
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MAMMOTH  MINE.  CALIFO 

Mine  i^fire:  ciirp  of  Johji  G.  Fletcher,  .saperintendent,  Kennelt.  81 
Co.,  Cal.     Lunds,  HSO  acres,  having  about  1,500'  of  tuuneJB,  shoeing  a 
body  of  uiedi 111  11 -grade  auriferous  and  argeiitiferous  copper  ore. 
MAMMOTH  COPPER  CO. 

Promoted  by  tlie  iiotorioua  Wm.  F.  Wemse  &  Co.,  Bond  luid 
Company,  421  Olive  8t»,  St.  Louis,  Mo.     Location  of  property,  if  any, 
known,  and  stock  iindouhtedly  as  wortliiess   a^   the   other  shares  put 
bj"  this  firm  of  sharpers. 
BiAMMOTH  COPPER  MIIHIfG  CO.  WYO! 

Mine   office:  Sarutoga,   Carbon  Co,,    Wyo,     A.  G,   Epperson,   tfUperiu 
tendenl,  at  last  ac^-ounts. 
MABOfOTH  COPPER  &  SMELTIIfO  CO.  ARIZOl 

Mine  ofliii«:  UM  liock,  Pinal  Co.,  Ant.  Lands,  11  elainis,  J5  mi 
from  Red  Hock,  Main  sliaft  is  mi\  with  about  (MH>f)'  of  undergroi 
openings  and  n  0(Mon  smelter.  Milt  lest  of  ore  is  claimed  to  have  av 
16%  copper  and  22  oz.  silver  per  ton,  aiwi  company  claims  to  ha\'e  MS 
tons  of  ore  blocked  out  for  smelting.  Water  supply  i*i  f$ecurcd  from  we 
Tht^  iuincrEiU?ied  heit  in  which  the  ore  I  indies  occur  ranges  300'  to  ^^ 
width,  and  h  traccablv  aliout  a  mile. 
MAMMOTH  GOLD  MINING  CO.  COLORAD 

OtTice:  IHM   Marquelti'  Bldg.,  Chicago,  Ilh     xMine  office:  C^.m it ral  Til 
Gilpin   Co*,   Colo.     W.    H,    Paul,   sui>enTitendent-     Ores   carrj*  gold,  sil' 
and  copper.     Has  steam  power  and  Avorks  10  to  12  men. 
MAMMOTH  MINING  CO.  OTA 

Mine  office:  Mammoth,  Juab  Co.,  Utah.     Samuel  Mclntyn?,  Jr.,  si 
iiitendent*     Prfiduees  gold,  silver,  lead  and   copper,  latter  hh  a  l>y-l 
Has   stea-m   power  and   6f»-stamp   in  ill.     Employs  aliout    L50  men.    Ofl 
income  from  miiierals  produced  in  UM)2  wa.s  $310,477. 
MAMMOTH  TUNNEL  &  MINING  CO.  COLOItAl 

Office:    10:i-3:U    lounli    Ave..    Pittsburg,    Pa.     Mine   office:  Silvertt 
San  Juan  Ci».,  Colo.     Makes   very  extensive  claims  in  ndveHi^iemenls, 
fails  k>  gulistantiate  its  clatni5«  with  details. 
MAMMOTH  HILL  GROUP.  .  ARIZOl 

Mine  olficc:  SalTonl,   Gniham  Co.,  Ariz.     E.   F.   Bujits,  nuperintfudfl 
a!   last  accounts, 
MAMMOTH  LODES  MINING  CO.  BRITISH  COLinOB 

An   t>n»g(>n   corporation,    opc'rating   the  Colorado   group  of  rUtiM 
the  Cascade  Mountain.**,  Yale  »V  Cariboo  district,  British  Columbia,    Vi 
are  said  to  run  from  10'  to  250'  in  width  and  to  be  tnn-ejible  for  more  ll 
two  miles,  and  it  m  claimefl  that  sntehing  tests  have  given   1 
copper  and  $12  gold  ptT  ton,  these  figures  being  in  themseh*es  am; 
that   they  are  incomplete  or  grossly  exaggerated.     Such  ndicuious 
carr>^  their  own  refutation. 
MANASSAS-GAP  COPPER  MINE,  INC.  VIRGl 

Office :  11  Broadway.  New  York.     Mine  office:  Reager,  RappAhAJUl 
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%  Va.  Idle,  pending  Installatioti  of  plant.  Organised  Oct,  30,  1903, 
under  laws  of  Vifgiuta^  as  a  reconstruction  of  the  Charter  Copper  Co.,  with 
flipitAKation  1999,000,  sliapcs  Si  par.  Lionel  H.  Leadam,  president; 
H(BL  John  S.  Wise,  lice-prcwident;  Henr>'  P.  Porter,  setretary  ;  Geo,  Brown 
^H^t,  treasurer  and  general  manager ;  R.  H.  Crook,  supenntcndent.  Lands, 
700  acres,  freehold,  including  about  400  acres  of  timber  bnd,  in  Fauquier 
WttBtyi  Virginia,  showing  a  volcanic  formation  carrying  two  contact  veins 
Mn^ecri  Cambrian  sandstone  and  Silurian  slates,  veins  ranging  3'  to  11' 
la  vtdtli  and  giving  ai-erage  assays  of  5%  copper,  10  ok.  t^ilver  and  S4  gold 
P*^U)ii,  fivm  malachite,  bomitc  and  chalcopyriie,  aa8o<*iated  with  occasionMl 
f»tivo  copper.  Has  about  (MX)'  of  underground  openings.  Two  railnjnds 
im  witliin  3  and  6  miles,  respectively.     Company  plans  installing  a  5(>ton 

lAHCAYAN  COPPER  SYNDICATE,  LTD. 

In  voluntary  Hcinidation.     G.  G.  Walker,  hquidator,  19,  St.  Swithin  s 
Unc,  London,  E,  C,  England. 
HAHCHESTER  ZIKC  &  COPPER  CO.,  LTD. 

Vnlatitfinly  woiind  up  April  15,  1',KM- 
MAlfHATTAW  GROUP.  ARIZONA. 

J^uppfi^ied  tu  he  near  Cave  Creek,  Ari^.     LuUerb  returned  uiitliiimed 
lAlTHATTAN  COPPER  &  GOLD  MINING  CO.  NEVADA. 

Office:  612  UmXy  Blk.,  Salt  Lake  City,  t  tab.  Mine  oITht:  Pi«jchc, 
Liftcobi  Co.,  Xev.  Organized  July,  ISW12,  under  law«  of  Colorado,  with 
«f»taUzation  |5(M},<X)0,  shares  %l  par.  A.  B.  Lewis,  pre^sklcut ;  Jot«ep!i 
Reoahavv,  !>ecrelary;  E.  F.  Freudcnlhal,  manager.  Pnipehy  gives  good 
valuers  in  both  gold  and  fiilver,  from  ores  secured  by  a  lirniti?d  amount 

velopni»^nt  work. 
"lUHHATTAN  COPPER  MINING  CO.  ARIZONA. 

Su<'rtLdcd  by  IVoy-Manhatiaij  Copper  Co. 
MAKICA  COPPER  DEVELOPMENT  CO.,  LTD.  MOZAMBIQUE. 

OfiTicc:  123,  Cannon  St.,  London,  E.  C,  England.     M,   I  .   Ann>iirong, 
thaimian;  J.  S.  Park,  mine  manager;  W.  E.  Lane,  secretary.     fU^gjMlered 
May  26,  1902.     Capitid,  nominal,  £150/M)n.     Land.s,  siiiidn^  rop|>rr  cifiim« 
"<  Manicaland,  Mo/^mbit^ue,  Africa. 
*IAWT0U  MINING  &  MILLING  CO.  COLORADO. 

Said  to  hfive  ciippKT  clainiri  near  Bonanza,  Saguache  county,  ("oloniflfi. 
'^ut  letter  returned  unrlaijni'd  from  that  pKiinl . 
faNSFELD'SCHE  KUPFERSCHIEFERBAUENDE  GERMANY, 

GEWERKSCHAFT. 

Mine  office:  Eisleben,   Prussian  Saxony,  Germany.     Present  compajiy 
[Wm  organized  1852.     Mhie  was  opened  A.  D.   1199  and  has  been  worked 

nvely  and  almost  continuously  for  more  than  700  years.  Prinripul 
b  slightly  argentifcrou?i  rhalcopyrite,  associated  with  limited  fjuaniiticH 
'  nickel  and  cobalt  ores,  occurring  as  speisc  disNcminatcd  in  very  line  grains 
bfough  the  kupftrachiefer,  a  fme-gryined  sandstone.  The  kupfertsi  hicfcr 
t  nearly  horissontally  and  ranges  from  2'  to  3'  only  in  tluckneas,  but  rovers 
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nearly  200  scjuare  mOcs.     laying  just  below  the  kupfenschiefer  is  an  aren 
ceoiis  shale  carrying  chalcopyrite  and  a  limited  quant ily  of  copper  carbonat«s.^ 
Sundry  coal  Htrat-a  are  found  above  the  cuperiferous  beds,  and  copper  ore 
and  coal  are  sometimes  mined  and  hoisted  through  the  same  shaft.     Qwin^i 
to  the  thinness  of  the  bed  and  tlie  great  age  and  extent  of  the  work 
it  16  necessary  for  miners  to  work  on  their  sides,  bellies  or  backs,  as  in  co 
Entnes,  wearing  boards  upon  tlieir  bodieti  and  thighs  in  order  to  prot 
themselves  from  the  rocky  floors.     Owing  to  the  great  age  and  extent 
the  workings,  the  headings  are  usually  2  to  4  kilometres  from  the  sliafts,,! 
hence  t)ie  actual  mining  is  done  under  considerable  disadvantages. 

The  smeller,  near  the  mine,  Is  equipped  with  Steinl>eck's  circular  mul- 
tiple-hearth automatic   pyritic  calciners,  which   use   no  carljonaceous  fudj 
except  for  preliminary  chai^eSi,  the  sulphur  in  ilic  ore  furnbhing  the  necessar 
fuel  lliereaftcr.     The  copper  secured  in  the  smelting  averages  about  2,5%,  ' 
the  blister  copper  carrying  nearly  0.5%  silver*     In  addition  to  the  mine? 
and  smellers  the  company  has  extensive  industrial  undertakings  of   a  sub- 
Hidiary  and  collateral  nature,  employing,  all  told,  alxiut   10,tKK)  workmen. 
The  milling  and  smelling  operatiims  for  111012  showed  a  small  actual  loss, 
but  this  was  more  than  made  up  by  llie  profits  of  other  industries,  lea^nng 
a  net  profit  of  upwards  of  10U,0(J0  marks  on  the   year's   work.     In    1003, 
ovking  to  a  better  price  for  copper,  substantial  earnings  were  again  secured. 
Aimual  production  averages  al>oiit  4D,tJO0,UO0  lbs.  of  refined  copper. 
MARAVILLA  COPPER  CO.  ARIZONA. 

Office:  Providence,  R,  T.  Mine  office:  Safford,  Graham  Co..  Am, 
Wilbur  H,  Powers,  pR^sideiit ;  Chas,  B-  Spaulding,  superintendent.  Land«, 
in  the  Gila  range,  about  12  miles  from  Solomon ville.  Mine  has  a  50C)'  main 
shaft  showing  a  5'  vein  of  sulpliide  ore,  of  high  grade  at  l>ottom,  canynng  i 
copper,  silver  and  gold  values,  latter  smaiL  Is  said  to  ha\'e  a  considerable  ^| 
showing  of  H^  to  10%  sulphide  ore.  ™ 

MARBLE  BAY  MlflNG  CO.  BRITISH  COLUMBIA- 

Mine  office:  Van  Anda^  Texada  Island,  B.  C.     Alexander  Brant,  manager. 
Ores  carry  copper,  gold  and  siUer.     Mine  is  openetl  by  shaf(>',  deepest  360^. 
Has  steam  power  and    150-ton  concentratxir.     Has  ore  bunkers  on  Sturt- 
Bay.  connected  with  the  mine  by  a  2,125'  tram  line.     Employs  about  60* 
men  and  .secures  a  sniiill  but  valuable  production  of  argentiferous  copper  ore. 
MARGUERITA  MIHE.  CALIFORRIA, 

An  old  property  nciir  Alniaden*  California,  operated  circa  1865, 
MARICOPA  COPPER  MINES  CO.  ARIZOHA. 

Letters  returned  uiklaimcil  from  Wickenburg  and  Morristown,  Arizona, 
MARIETTA  GOLD  MINING  CO.  IDAHa 

Office:  care  of  Lawson  Inve-stment  Co.,  60  State  St,,  Boston,  Mass. 
Organissed  under  laws  of  Washington,  with  capitaliyation  $1,000,000;  shares 
%\  par.  M.  E.  Lawson,  president  and  general  manager;  H,  C,  Lawson, 
secretary,  Lands  include  gold  claims  in  Ferr>'  county,  Washington,  and 
the  Atlas  group  of  5  claims,  area  ILK)  acres,  in  the  Stcven^  Peak  dintrict  of 
the  Coe^r  d'AJtjnes,  Shoeh^jne  county,  Idaha.    Developmeot  b  by  a  250* 
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tiinnel,  claimed  to  show  a  20'  ore  body  averaging  $50  per  ton  in  copper, 
^old  and  silver  values. 

^USniME  COPPER  &  REDUCTION  CO.  NEW  BRUNSWICK. 

Mine  office:  Goose  Creek,  St.  John  county,  N.  B.     An  old  property, 

'Opened  1902.     Principal  ore  body  is  large  and  low  in  gmde.    Probably  idle. 

^UMBEN  COPPER  CO.  ARIZONA. 

Office:  66  Broadway,  New  York,  N.  Y.  Thas.  A.  I^ee,  president;  Thos. 
*^-  Warman,  secretary;  Leopold  Balbach,  general  manager.  Had  370  acres 
*Q^  the  Greenlee  district  of  Graham  county,  Ariz.,  showing  large  bodies  of 
ioMr-grade  argentiferous  and  auriferous  chalcopyrite.  Advertised  exten- 
sively and  sold  much  stock,  but  neglected  to  do  the  $1,8(X)  worth  of  an- 
nual assessment  work  required  to  hold  its  lands,  hence  same  were  "jumped  " 
Jan.  1,  1903. 
KARQUETTE  &  ARIZONA  MINING  CO.  ARIZONA. 

Office:  Marquette,  Mich.  Mine  office:  Bisbee,  Cochise  Co.,  Ariz.  Organ- 
ised Dec.  6,  1902,  under  laws  of  Arizona,  with  capitalization  $500,000,  shares 
^  par.  Emil  Marks,  president  and  general  manager;  8.  B.  Jones,  vice- 
President;  Jos.  J.  Wirtz,  secretary;  preceding  officers,  Louis  Grabower, 
Albert  Homstein,  Luther  Lindauer  and  Lawrence  Christianson,  directors; 
J-  R.  Henderson,  superintendent.  Lands,  37  claims,  area  740  acres,  adjoining 
the  Copper  Glance  on  the  east.  Has  shafts  of  28'  and  560',  also  sundry 
I»t8  showing  iron  with  copper  stains.  Tract  has  a  heavy  conglomerate 
capping  much  similar  to  that  of  the  Copper  Glance.  Main  shaft  has  2  com- 
partments, substantially  timbered,  passing  through  limestone  showing 
^^nsiderable  iron,  and  is  quite  wet,  much  of  the  shaft  showing  countr>'  rock 
*aiaying  about  $2  per  ton  in  gold.  The  shaft  has  short  north  and  south 
drifts  on  the  400'  level  and  one  short  drift  on  the  145'  level.  Has  a  35-h.  p. 
"oLst,  using  "  niggerheads "  for  fuel,  these  being  gathered  by  team  from 
^be  surrounding  desert.  Snking  was  suspended  at  the  close  of  1903  and 
*  diamond  drill  installed  for  further  exploratory-  work. 
^GEL  MARQIHEQUI.  BOLIVIA. 

Mine  office:  Coro  Coro,  La  Paz,  Bolivia.     Works  a  conglomerate  carr>'ing 
'^tive  copper.     Has  steam  power  and  employs  35  to  50  men. 
^URSHALL  &  RUSSELL  GOLD  MINING,  COLORADO. 

MILLING  A  TUNNEL  CO. 

Mine   office:   Marshall   Park,   Colo.     W.   C.    Marshall,   superintendent. 
^^i«8  carry  gold,  silver  and  copper.     Has  water  power  and  employs  about 
^  men. 
*ARTHA  WASHINGTON  MINE.  UTAH. 

Mine  office:  Silver  City,  Juab  Co.,  Utah.     Primarily  a  silver  mine,  but 
^^  carries  2%  to  3%  copper. 
<ASCOT  TUNNEL  CO.  COLORADO. 

Mine  office:  Turret,  Chaffee  Co.,  Colo.  Elmer  E.  Hrigg.,  superinten- 
^nt.  Ores  carry  gold,  silver  and  copper.  Was  developing  with  a  small 
force  at  last  accounts. 
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MASHELL  COPPER  MIXING  &  REDUCTION  CO.  WASHmGT 

(Jfike:  t-^7  Itimi^jau  Jihlg..  Provkk-iH*'.  R.  I.  Mine  offiti':  Ktotivi^i 
Piert'e  Ckj.^  Wa^h.  i\  J.  Mit'onnii-k,  prt'hidt'nt ;  J.  M.  Maii^field,  schtci^j 
aiul  treasurer.  Limited  dp\"eIopment  work  haa  showri  several  Bniall  vfjij^ 
giving  good  assay  Vftliies  in  gold  and  copper,  espeeially  the  former.  Tdft 
ft(  last  arrounti*, 
MASOK  A  BARRY,  LTD.  PORTUGAL. 

Office:  87,  Cannon  St,,   London,  E.  C,  Eng,     Mine  office:  Pomaiao. 
Alenitejo  province,  Portugal,     Sir  Pranris  Tress  Barr>%  M,  P.,  chairman; 
Janie>s  Fnineii!  Mttson^  J,  P.,  deputy  ehairiuan;  Edw,  O.  fearn*,  peeretan^ 
t'upital,  nominal,  £210, OtM);  issued,  £185,145;  capitalisation  wa*  origiujiHy 
ten  times  pres^ent  amount.     Company   has   been   a  large  di\idend  payer 
since  1878.     Tlie  accounts  for  1902  show  a  net  profit  of   £90,495,  earned   ^ 
fmm  170,5fi3  tons  nf  ore  mined  and  105,111  Ions  of  ore  shipped.     Property 
is  the  San  Domingog  rnine^  originally  opened  and  extensively  worked  by 
the  Romans,  and  taken  over  by  predecessors  of  present  company  in  1S5^» 
Mine  is  opened  for  a  width  of  alxiut  200'  and  leugth  of  about  2,000',  prO' 
ducing  cupriferous  pyriiei^  carrjing  slightly  imder  1%  copper^  with  \5Vf 
to  50%  sulphur.     After  huniing  for  .*sulphur  the  cinder  is  leached  for  copp^^' 
Annual  copper  production  h  about  8,000.000  Ih^, 
MASS  CONSOLIDATED  MINING  CO.  MICHIGAN- 

(Jffice:  n  HciKoo  St.,  H4>stnii,  Mass.     Mine  office:  Mass  City,  OntonagO* 
Co.,   Mich.     Employ.^    about    20C)  men,     Organized    1S99,    under  law* 
Michigan,  with  capitalization  $2,500,000,  shares  $25  par,  $17  paid  in,     Anntl^J 
meeting,  second  Thursday  in   March.     Clias.  A.  Lamb^  pret^ident;  F.  V^* 
Hunt  on,  vice-president;  Wilfred  A,  Bancroft,  secretary  and  trcastirer;  J»^«| 
M.  Wilcox,  superintendent;  preceding  officers^  Ben.  T.  Cable,  J.  W.  Davi^#  j 
C.  F-  Lynde,  W.  H.  Bailey,  C.  H.  Bennett  and  G.  A.  W.  Dodge,  director^I 
Chas.  H.  Krause,  mill  ijuperinlcndent ;  W.  A.  Brown,  clerk;  K.  V.  Palaieri 
engineer;  Thos,  Hall,  mining  captain;  Samuel  V.  Rawlins,  master  mechanifr' 
(Ud  Colony  Trust  Co.,  of  l^iston,  transfer  agent.     On  Jan.  1,  1903.  the  com- 
pany had  a  balance  of  a.sseMs  of  $11*9.0 IS. 23^  exclusive  of  mine  atid  plant. 
Mineral  lands,  2,400  acres,  are  in  a  ver>'  irregular  but  fairly  compact  traft  | 
in  Section.^?  33,  34  and  3.5,  T.  51  N.,  R.  38  W,,  and  in  Section  1.  T.  SO  K,J 
H,  30  W,,  bounded  on  the  nortli  by  the  l^nion,  Adventure  and  fami  land»;  on \ 
the  east  hy  the  .Adventure,  Toltec  and  Evergreen;  on  the  south  by  the  Flint 
Steel  and  the  Knowlton  mine  of  the  Adventure  and  on  the  west  by  the  Flint 
Steel,  Adventure  and  St.   Mary's  ^lineral  Land  Co.     Lands  include  three  I 
old  mines,  the  Itidge,  Mass  and  Ogima,  also  two  old  prospects,  tlie  Merrimac 
and  Hazard,  joint  pro<luction  of  whichj  uncJer  previous  management  si.  wsw  i 
5,.5fi>5  tons,  1,023  lbs.  refine<l  copper.     The  Bidge  mine,  operat-ed  1850-1874,1 
made  2,5t>7  tons,  4  10  lbs.  of  copper  and  paid  dividends  of  $100,000.     Tliel 
old  MfiRs  mine  was  openetl  1855  and  worked  intennittently  until  1K86,  s«ecur* 
ing  a  total  output  of  2,507  tons,  20*5  lbs.  of  copper,  and  the  Ogima,  opened  j 
iSrKl  and  elosetl  ISGS,  nuide  401   tons,  3rKH  lbs.  of  copper.     The  .\ferrimac| 


MASS  COSSOUDA  TED. 

ji  Here  eaHy-dBv  explomtton^^  without  production.    Thwie  five 
iiv  ilornbed  in  detail  iu  VoL  11. 

Imb  tract  cAniee  six  of  the  aeveti  cupriferous  amygdaloid^  of 
^•m  bellf  these  averaging  about  lO'  width,  but  vaning  gn?iitl)r 
io  point ,  with  a  aliarp  bend  iu  their  strike,  thi^  ^flr\nug  imtn 
oct  the  north,  to  N.  37**  E,  at  tiie  ^outh  T>ie  d»r>  of  ttie  lodes 
i  38^  at  the  Rid|:c  to  47^  at  the  c^ld  Ma8»  ntttie.  The  tode«  of 
Soneobdated  arc  a«  follows,  frunt  north  to  j^>uth. 
jiowlion.     Little    opened,     Carrie^j    hinoy    copper    and    stamp 

Lies  \W  south  of  the  Knowlton,    Carries  a  little  heavy 
[  ctamp  rotk. 

orth  Butler.     Lica  about  75'  south  of  the  Maas  bed.     Opened 
♦  l>eing  wide  and  fairly  miiienilrzed  where  cut. 
utler.     Lie*  about   200*  south  of  the  North  ButliT.     Ls   12*  to 
d  ver>'  bunchy,  carrying  mairily  t^tainp  copi^^r,  witli  xoine  tnaf>6, 
gima.     Lies  about  UKK  south  of  the  Butler.     Is  muinly  a  stamp 
some  barrel- work  and  occasional  nuL^ses.     Runs  W  to  25'  wide 
little  good  ground  in  the  few  openings  ^erure^l, 
^•ergreen,  or  Ridge.     Lies  about  25i>' south  of  the  Ogima,     letlio 
the  property,  running  4'  to  Aif  wide,  and  usually  beiJig  richest 
id  width.     la  ver>'  bunchy  but  shows  sonie  good  stopem  yielding 
and  st&mp  rock. 

ha«  openings  on  aU  of  its  copper-bearing  beds  and  rock  Ls 
fugh  the  nearest  shaft,  comnninication  l»etween  hxlt^  being 
cro»8cut8  on  various  levels.  The  Mass  haa  the  outcrop  of  the 
Bv'ergreen  belt  for  about  I J^  miles,  giving  a  total  of  7  V^  miles 
da. 

't>  formerly  known  as  the  Eidge,  ha^  3  compartments  and 
^  over  a  900'  trestle  to  the  rock-houBe  at  "B."  In  down  to 
ri  on  the  Evergreen  lode,  and  is  connected  with  the  Butler  kido 
on  the  6th,  7th  and  8th  levels.  The  Evergreen  lode  nme  nar- 
lian  in  ''B'*  shaft,  avcragiiig  only  8'  to  W  width,  but  shows 
excellent  grade, 

t  }&  old  No.  3  Ridge,  rut  down  to  2-cornpartmcnt  size,  re- 
d  deej)cned  four  liftii  below  the  11th  level.  Thii<  *.!iaft  whowH 
>pcs  of  2tK  to  25'  width,  producing  nuuss  and  barrel  copfjer. 
Itrong,  with  plainly  defined  walls,  and  ha.H  a  dip  of  43®.  Thert 
ins  with  the  Butler  lode  on  the  4th,  (h1i  ami  7th  levels.  The 
use  is  of  wood,  iron -sheathed,  4  8x(jJi'  and  80'  Jngh,  fitted  with 
srs,  two  22x28*  Blake  cnit^hers  and  a  12x24'  Nordbcrg  engine, 
r  additional  cru^herN  if  needc^b 
ift,  started  by  the  Oginui,  Iimh  been  rut  down  Io  U-*  tinipartmcut 
Jiout  500'  dtH*p,  It  is  about  a  rpiarter-mile  Kout Invest  of  "B" 
?  shorter  Iraut**  than  "A"  or  '' B.  "  The  KnowUon  hide  \\aa 
1903,  and  fouiid   18'  wide.     Driflti  arc  being  sent  buth  Jiortli 
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and  south  frotn  the  crosscut,  the  Icxle  showing  heavy  copper  and  stamp 
The  prospective  sit^  fur  '^D"  8haft  is  2,inO'  southwest  of  *'C 
There  are  a  tiutnber  of  pld  sliafts,  the  450'  main  glmft  of  the  old  I 
mine  proper,  having  7  levek  opened  on  the  Ivnowlton  lode.  This 
pumped  out  it)  1901  and  the  showing  pronounced  sati£ifactor\\  TliaOg 
lode  haa  l>ecn  opened  at  several  point*?  by  croaaeuta  from  "A'^  and  *' 
shafts  and  was  found  bunchy,  though  showing  good  slopes.  The  mine 
a  whole,  is  notably  rich  in  mass  copper  and  carries  cotmiderable  sih'er  \'al 
the  ground  ranging  from  vcrj^  rich  to  alxsotut^ly  barren.  All  rock  »elec' 
is  mtide  underground  and  euUs  nscd  for  ^ling.  The  mine  is  worked  I 
shifts  only. 

**A'*  and  ''B"  shfifts  are  operated  from  a  44xl5<r  central  cnKiue  lio 
of  wtxid,  iron-sheathed*  The  hoist  is  a  24x48*  AllLs-Clmhucrs  duplex.  i 
10'  dnim^  having  1 1'  facc«,  grooved  for  1  )^^*  cable  and  goi»d  for  a  lialf-i 
depth,  operating  two  six-ton  nkips  in  counterbalance,  one  in  each  sJil 
The  engine  houfie  also  covers  boilers,  comprcssora  and  rlet^tric  machine! 
There  are  two  250-h.  p.  Stirling  water-lube  lx»iler»,  a  50-driIl  two-«t^ 
cro8s-conip<junil  Rand  air  compressor  and  a  75-kiJowatt  dyniuno  that  ftl 
nishes  electric  lights  for  the  various  mine  buUding)9, 

In  addition  to  the  usual  mine  buildings  there  are  about  50  dwellioj 
some  new,  but  mostly  old  buildings  thoroughly  remodekMl.  The  Pom| 
also  has  a  townsite,  Mass  City,  which  is  the  terminus  of  the  Mineral  lUfl 
railroad  and  a  station  on  the  C/M.  ife  St.  P.  railway.  Tliis  town  has  a  numf 
of  business  houses,  a  bank,  newsjmper,  hotels,  etc.,  and  is  mtieh  more  li 
an  ordinary  mining  location,  the  realty  holdings  therein  of  the  Masscompfl 
being  of  considerable  value. 

The  Mass  mill  is  at  Keweenaw  Bay,  on  an  arm  of  Lake  Superior 
the  junction  on  the  Mine  ml   Riingc  and  Duluth,  South  8hore  &  Atbnli 
railways,   Iti  miles  south  of  Houghton  and  34  miles  northeast  of  the  tfii' 
There   is   ample  sand-room,   deep  water  and   immunity   from  heav>'  sw 
The  mill  is  90x210',  of  steel  on  stone  foundations,  built  by  the  Wi 
Bridge  <fe  Iron  Co.,  with  two  stamps  having  vertical  Riortar-grat«» 
with  automatic  liydraulic  cleaning  devices,   and  has  jigs  and  four 
tables.     Each  hcud  has  a  nominal  stamping  capacity  of  about  525 
daily.     The  30xti0'  boiler  house,  of  wood  with  iron  sheathing  and  tf^Mi 
has  two  225-h.  p.  Stirling  bolters.     Ashes  and  cinders  are  washed  tnto 
lake   through  a  launder.     The  40x70'  pumphouse  lias  a   1 6,000 J 
Nordberg  vertical  ptiinp.     Underneath  is  a  12x30'  well,  with  tioti 
below  mean  water  level,  connected  with  a  tunnel  running  300'  undef 
bed  of  the  bay  to  the  intake.     A  1,000'  wharf,  also  semng  as  a  brMJcwn' 
has  18'  of  clear  w^ter  at  its  end,  with  three  towers  and  derricks  lo 
coal  vessels  at  the  rate  of  OOO  tons  daily.     Coal  is  taken  from  the 
in  3-ton  care  by  a  14x20^  hoist,  over  a  1,500'  trestle  of  20,fK>0  tons  iitoi 
capacity.     There  is  also  a  30x40'  warehouse;  with  office  in  front,  a  smii 
machine  shop  and  about  a  dozen  dwellings  ou  a  towusito  platted  by 
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company,  this  also  having  several  business  buildings  and  a  number  of  private 
dwellings. 

Stamping  was  begun  with  one  head  in  August,  1901,  and  the  second 
head  put  in  commission  in  August,  1902.  It  being  found  impracticable 
to  supply  selected  rock  for  two  heads,  one  head  has  been  leased  to  the  Michi- 
gan mine,  leaving  one  stamp  running  days  only  on  Mass  rock,  which  is  quite 
^factory,  giving  a  present  stamping  capacity  of  200  to  225  tons  daily.  Re- 
tuna  from  stamp  rock  are  very  small,  running  probably  11  to  14  lbs.  of 
refined  copper  per  ton,  or  about  the  same  as  the  Atlantic  and  Isle  Royale, 
but  about  45%  of  the  mine's  production  is  heavy  copper  that  does  not  see 
the  mill.  Production  of  refined  copper  was  873,297  lbs.  in  1901 ;  2,345,805  lbs. 
in  1902  and  about  2,750,000  lbs.  in  1903.  The  cost  of  copper  made  in  1902 
vag  upwards  of  14  cents  per  lb.,  mining  costs  being  $1.16  per  ton  and  mass 
copper  constituting  45%  of  the  output,  the  mineral  averaging  77%  refined 
copper.  Forces  were  much  reduced  late  in  1903  and  at  the  close  of  the 
year  the  mine  was  working  20  drills,  in  place  of  33  formerly  employed.  De- 
cember, 1903,  rock  shipments  of  6,400  tons  yielded  75  tons  of  mineral  and 
*hout  85  tons  of  mass  copper,  or  about  37  Ib.s.  of  refined  copper  per  ton,  and 
it  is  officially  stated  that  during  the  last  half  of  1903  the  company  earned 
a  small  net  profit. 
KASSET  STATION  MIIIING  CO.  ONTARIO. 

Office:  7  Wall  St.,  New  York.  Mine  office:  Blassey  Station,  Algonia, 
Ont.  Organized  1900,  under  laws  of  Ontario,  with  capitalization  $1,000,000, 
(hares  $100  par.  J.  J.  Thompson,  president;  Robt.  McKay,  secretary; 
Jog.  Errington,  general  manager;  R.  C.  Barclay,  clerk  and  purchasing  agent; 
James  Summers,  mining  captain.  Lands,  640  acres,  also  160  acres  miscellan- 
eous lands,  in  Salter  Twp.,  Algoma  district,  Onatrio,  showing  5  lenses,  of 
*l«ch  2  are  being  developed,  these  having  an  average  width  of  10'.  one  being 
opened  to  length-  of  358'  and  depth  of  370',  giving  assays  of  5%  copper, 
*ith  traces  of  gold  and  silver.  Main  shaft  is  370',  with  4  l(»vcls,  oi^ened  80' 
^Ptft,  and  about  200'  of  drifting  on  each  level.  Estimated  amount  of  ore 
^ked  out  for  stoping  is  50,000  tons.  Has  a  steam  plant  with  6-drill 
loferBoll-Sergeant  air  compressor  and  6J^x8''  and  10x12^  Lidgerwood  hoists. 
^  is  shipped  50  miles  to  the  smelt«r  at  Copper  Cliff,  whore  it  is  used  for 
flttxing  the  nickel-copper  ores  of  the  Canadian  Copper  Co. 
>UY  DAY  MINING  CO.  UTAH. 

Mine  office:  Eureka,  Juab  Co.,   Utah.    J.   A.   Hunt,   superintendent. 
h  a  goW  and  silver  mine,  making  some  copper  as  a  by-product.     Has  steam 
plant  and  concentrator,  and  employs  40  to  50  men. 
lUTFLOWER  MINING  CO.  MICHIGAN. 

Office:  60  State  St.,  Boston,  Mass.  Mine  office:  Calumet,  Houghton 
Co.,  Mich.  Organized  1899,  under  laws  of  Michigan,  with  capitalization 
^f500,0OO,  shares  $25  par,  $8  paid  in.  Annual  meeting,  third  Wednesday 
Jtt March.  H.  F.  Fay,  president;  Geo.  G.  Endicott,  secretary  and  treasurer; 
J»8» Chjmoweth,  superintendent;  preceding  officers,  John  (■.  Watson,  Man- 
»%  Emery  and  Stephen  R.  Dow,  directors. 
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Ollii'ifil  retijras  to  ihv  stmo  of  Michigan  a,s  »»r  dale  JiHi,  1,  1903>  di 
the  follow  i I ig  figunpST 

Amount  vn^U  paid  in  on  capital  atcx'k. $300,000-C 

Amoutil  paid  iti  Ijy  ronveyance  of  property  to  company.    .  .   500,000  L 

Entire  amount  invested!  in  real  estate, 540,000. C 

Amoynt   of   per^oiml   estate ,.,... .,.,.....     85,363. « 

Lands,  840  acrca^  in  Sections  7  and  K,  T.  56  N,,  R.  32  W.,  also  a  raiila- 
on  Torch   Lake,   Houghton,   county,   Michigan,     The   Kearsarge  mine  li- 
to  the  north,  Old  Colony  to  the  south  and  the  South  Kearnarge  and  Wolveri; 
mtne.8  to  the  west,     Explorator\"  \s<»rk  was  begini  in  1S99  and  still  conlinui 
No.   1,  or  Faull,  shaft  Is  400'  det^p^  with  coiusiderabk*  drifting  on  the  fii 
mid  second  levels  and  \ms  a  crof^mnt  ojxniing  two  parallel  cupriferuui^ nmyi^tL 
loids.     This  shaft  shuw?;  occasion  id  patche,**  of  copper  but  nothing  of  niu* 
promise.     No.  2,  or  ImIc  Uoyalcp  nhidr,  100'  deep»  with  several  hundred  fe 
of  drifting,  nhows  n  bunchy  aniygdalnid,  10'  to  12'  wide,  carrying  more 
less  copper  in  a  2'  streak  next  the  hanpng  wall.     No.  3,  or  Sandfitone  sh&i 
Ls  00'  deep,  in  a  soft  and  l>adly  bmken  amygdaloid,  all  of  the  strata  near  t 
Eaatem  sandstone  being  much  disturl^ed.     No.  4  shaft,  559'  deep,  sU 
from  Hurface  t»n  an  unnamed  amygdaloid  lying  approximately  2,000^ 
of  the  Kearsarge  l»ed^and  at  a  depth  of  425'  nms  into  a  pamllel  aniyL 
lying  90*  to  the  ciLstward  of  the  first  IkhI,  thiff  flying  switch  beitig  c&\me^ 
by  the  angle  of  dip  uf  the  strata  flattening  at  little  depth.     The  north  drift 
from  the  bottom  of  thi?^  shaft  shows  tH'ca^onal  patches  of  good  stamp- r<>el*» 
but  30  far  they  are  too  limited  and  too  far  apart   to  give  much  promise   €m\ 
profit.    Surface  improvements  include  a  hoist  gfjod  for  000',  hoilcfS  SOd 
f^ompresi^or,  with  necesj^iry  bviildinga. 
MAZAPIL  COPPER  CO.,  LTD.  MEXICCX, 

Otiiec.s :  47,  Peter  St. ,  Matiche8t^*r,  Eng.  Mexican  general  ofEce :  A] 
17,  Saltillo,  l*oahuila,  Mexico.  Mine  ofhce:  Maxapil,  Zacateeas,  Mex 
iHtered  April  21,  IHDO,  as  a  reorganizalion,  with  capital  £200,000,  shaw* 
par.  \Vm.  Pvirrell,  managing  director;  W,  S.  Hrowning,  superintemlc*^*' 
Lands  include  the  San  Elijio,  Salaberna  and  other  ininefi,  having  auriferL> 
and  argentiferous  copper  ores,  with  S3  difFcrent  shafts  and  mines.  Pi*ti^ 
is  arid  and  operations  are  frequently  hampered  by  shortage  of  water.  Co* 
pany  plans  building  an  aerial  traut  to  connect  the  mine  with  a  R^il 
near  San  Pedro  Oeampo,  and  to  inst^ill  ncw^  machinery .  Production 
considerable,  reaching  to  perhaps  7,0tX)  tons  of  auriferous  aud  argenltfcrP* 
copper  and  lead  ores  monthly.  It  is  proposed  to  construct  a  tiew  sniel* 
at  Saltillo  and  abandon  the  present  inadequate  and  poorly  located  smelter 
Concepicion  del  Oro. 
MAZE  MINE,  JAPA.^' 

Mine  oflice:  Nishi-Kambara-gori,  Echigo,  Japan.  Opened  1688.  Prudii* ' 
tion  has  decreaised  httterly.  Has  several  small  veins,  averaging  t'  in  widt*^* 
carrying  chalcopyrite  and  iron  pyrite.?,  frequently  associated  with  sphaleht* 
and  galena,  lying  mainly  in  propylite.  The  ore  yields  17%  to  20/%  copprT 
after  careful  select  km.     Production  for  1900  was  110,582  lbs.,  n»fui«d  roppef* 
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IttADOW  inmNG  CO,  MICHIGAN. 

<Jtlii  f> :  TAS  St  ate  St ,,  Boston,  Mass,  Mine  office :  Copper  FalJs,  Keweenaw 
Co,,  Mk'Ii.  (Jrgjinized  1898,  uivder  Mlchigaa  laws,  with  rapitalization 
il.5tK),(MX),  shun»4  $25  par,  W.  V\  Fitzgerald,  presitlt'iit ;  John  Brooks,  sec rt*- 
t^wy  and  treasUR^r;  Wesley  Clark,  agent.  Land,s»  3i5J  aeres,  adjoining  the 
Humljoldt  and  Plioenix  ininesi.  Has  been  ^Lij^htly  prospected,  but  was 
never  a  producer.     Fully  described  in  Vol.  1. 

MEGHAN  HERMANOS,  MEXICO. 

\(ine  oflice:  Vioi4<'a,  Coahuila,  Mex,     Operate  the  8anta  Maria  ropjier 
mine,  0(>ened  by  shafts  and  imirii*Ls,  and  einjili»y  altctut  100  men. 
MGUNnCOOK  GOLD  &  COPPER  MINING  CO.  COLORADO. 

Office  and  mine:  Lake  City,  HiiiN:lalt*  Co.,  Colo.  P,  G.  Dawson,  Vmd 
'iirwtor.  Finanrinl  affairs  were  considerably  muddled  at  last  accounts, 
"*Tidwork  at  a  standslilL 

>ttLBA  MINING  CO.  ARIZONA, 

Mine  office:  Patagonia,  Santa  Cruz  C*o.,  Ari/otui.  R  L.  Hamill,  j^uperin- 
*«ndent.  Property  is  the  Alta  mine,  carr>'ing  ores  of  silver,  lead  and  cop|>er. 
Has  lieam  power  and  employ!?  about   12  men. 

MELCZER  MINING  CO,  MEXICO* 

Mine  olfire:  Pe-<i(queria,  Sonora,  Mex.  J,  J,  Hardwiek,  superintendents 
^'p^mte*  the  Copete  mine,  e<iuippK?d  with  .strain,  water  and  electric  i>ower 
*M  Imving  a  smelter  said  to  be  of  2(KJ-toiisi  capMcity.  Urea  curr\^  coppi^r  and 
fold. 

MELKEDALEN  COPPER  MINES,  LTD.  NORWAY. 

Of5re»:  2*i,  LeiK^enhaU  St.,  London,  E,  C.,  England.  Mine  office: 
*'Veaaes,  Ofoten  Fjord*  Norwuy.  C  B.  ilw*,  chuinnan;  W.  A,  Stcaniis, 
«e^»etary.  Reconstructed  June  M,  1902,  with  capital,  nominal,  £l2t),<MKi. 
Uiid^  lid  fures.  in  the  Hfvros  district  of  N<»rvvMy.  Suppo8<'d  to  br  idle. 
>lEilPHREMAGOG  MINING  CO.  QUEBEC. 

Mine  office:  IVd  ton  Cent  re-,  Bmmc  €'o.,  Qui^bec.     (*ompany  owns  the  old 
^"ut!i  mine,   which   was  idle  at   L-t«t  account^?* 
^HDOCINO  COPPER  KING  MINING  CO.  CALIFORNIA. 

Mine   office:   Yorkvilie,    Mendocino   Co,.   Cal. 
^tBHDOTA  MINE.  MICHIGAN. 

Aft  extensive  tract  of  mineral  land  in  the  noriheastern  part  of  Keweenaw 
*^^oiiftty,  Michigan,  on   which   considerable   work  has  been  done  from  time  to 
^^le,  hut   idle  for  many  years  past.     I'liilly  described  in  Vol  II. 
"^ITDOTA  MINE.         '    *  NEVADA. 

Mine  offiee:   Bullion,    Elko   Co.,  Nev,     J.  T.    Donnellan,  superinten- 
***tit,  at  last  accounts.     Ore«  carrj'  silver,  copper  and  lead. 
^mOZk  Y  CA.  MEXICO. 

Mine  office:  Barranca  del  Cobre,  Chihuu^hua,  >b^\.     Produced  195  metric 
loiis  of  copper  in   1902. 
teTLO  PARK  COPPER  MINING  CO.,  LTD.  NEW  JERSEY. 

Minc^  oftire:  Mcniu  Park,  Middlesex  Co.,  New  Jersey. 
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SOCIEDAB  AlfOMIMA  COBRES  DE  MENORCA. 

Office*:  Gran  Via,  'VJ,  Bilbao,  Hpiiiii.  Employs  al>out  75  men.  O 
ijsed  October,  IWl,  under  laws  of  Spain,  with  capitalUat ion  2,00O,0Q0  pei 
fibiircs  250  pcsetfis  par,  35%  paid  in.  OrUo  de  Gana,  president;  Ftra 
Olaecoaga^  vice-president;  Manuel  de  Oianiir,  secretary;  E^tabaA  F 
supcrtntetident;  Baron  de  Priebuer,  purchasing  agent.  Lands,  411  hecti 
fllKtul  l.OOU  acres,  at  the  base  of  Mt.  Toro,  near  Mercadal,  district  c>f  Mi 
Island  of  Minorca,  Spain.  Property  h  undergoing  development. 
MERAKER  MINES,  TOR1 

Sec   X'ig.sTies   Kobbervaerka   Akticbolag. 
MERISSIKI  WORKS.  RU 

Ofliec:  care  of  U.  A,  Richner,  Hatvnn,  Itu.ssia.     Minen  am  in  the  go 
iniMit  of  Kutais,  Tifiis,  Russia.     Production  in  ism  waa  164,092  1 
ciipfier. 
W.  &  J.  MERRY  MlimrO  CO. 

Mine  office:  La  Serena,  Coquinibo,  Chile.  Santiago  Me^iy,  g< 
manager.  Hii>(  steam  poucT  and  smelter,  employing  upwards  of  100 
MESCAL  MINING  &  MILLING  CO.  ARIZ 

8aid  to  have  copper  claims  near  Providence,  Yavapai  Co.p^H 
but  letter  retunied   unclaimed   from  that  point.  ^| 

COMPANIA  METALURGICA,  ME1 

Mine  office:  Matehuala,  San  Luia  Polosi,  Mex.     H.  N.  Nichols^  prcei 
Company  is  building  a  large  smelt ing  plant,  to  have  2  lead  fumacea  i 
copper  mattingr  furnaces. 
METHOW  GOLD  St  COPPER  MINING  CO.  WASHUfG 

Office:  77  Jamieson  Blk.,  Spokane,  Wash.  Mine  office:  Wmi 
Okanogan  Co.,  Waah.  Employs  5  men.  W.  D,  Scott,  president;  i 
Tewinkcl,  secretar>'  and  treasurer.  Organized  under  lawjj  of  Wasliir 
with  capitalisation  $90,000,  shares  5  cents  par.  Landfi,  S  claimA,  are 
acres,  showing  fissure  \'eins  in  metamorphosed  conglomerates  of  Hur 
age,  carrying  sulphide  ones  assaying  9%  copper,  2  ot.  silver  and  $5.5C 
per  ton,  developed  by  three  tunnels,  longest  465'^  and  a  52*  shaft. 
available  water  power  and  timber,  and  will  continue  development  during 
METROPOLITAN  MINING  CO.  WASHING 

Mine  office:  Berlin,  King  Co.,  Wash.  H.  J.  Melntojih,  ^uperintes 
at  last  accounts.     Ores  carry  gold,  silver  and  copper  and  mine  him 

MEXICAN  COPPER  CO. 

Mine  office:  Martinez,  Yavapai  Co.,  Arizona.     E.  S.  Yanke 
tendent,  at  last  accounts.     Ores  carr>^  copper,  sliver  and  gold. 
MEXICAN  COPPER  CO.  HIES 

Mine  ofRce:  Salinas,  San  Luis  Potosi,  Mex.  R.  B.  Wataon,  max 
at  last  accounts.  Has  steam  and  gasoline  power  and  a  emjiU  smelts 
MEXICAN  COPPER  SYNDICATE.  LTD. 

Officer;    St.    George *s    Hou.se,    Eastcheap,   London,    E, 
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I*eters,  chairman;  G.   Mount ier,   secretary-.     Capital,  noiniiuil,  £15,000; 

£l,7iXK     Location  of  property,  if  any,  not  learned. 

nCAK  IHVESTMEHT  &  DEVELOPMENT  CO,  MEXICO. 

Office:   Pbiladelpliift,  Pa.     Mine  office:  Ejylla^  JaJUico,   Mex.     Said   to 

**^^Ti  the  .^gua  Blanca  mine,  opened   by  Americans  in  1850.     Ore  occurs  as 

^*^^^Icopyrite  and  homit-e,  running  4%  to  5%  copper.     A  50-ion  concent  rator 

*^    ^>mg  Imilt. 

^■^XICAW  BfflKERALS  CO.,  LTD.  MEXICO. 

Oflfice«:  28,  Budge  Row,  London,  E. C,  Eng.  Letter  returned  unclaimed 
it^om  former  mine  office,  Zimap^im^  Hitlalgo,  Mexico,  S,  Crowder,  managing 
<***^et4)r;  Hedley  D.  Crowder,  mine  oiannger.  Capital,  nommal,  £36.IXHJ , 
^^*«\ied,  £31,507;  debentures,  £10,000.  Land.s  300  pertenencia^,  area  about 
*So  acres,  including  the  Moctezuma  mine,  producing  copper,  gold  and  silver. 
^ine  is  worked  open-cast  and  has  ^^'ate^  and  electric  power,  employing  about 
lOo  men. 

liKXICAIf-ARIZOWA  MINIITG  CO.  ARIZONA. 

Absorbed,  1903,  by  New  England  A  Clifton  Copper  Mines  of  Arizona, 

*CEXICAlf  UNION  MINING  CO.  MEXICO. 

Office:  753  Monad  nock  Bldg.,  Chicago,  111.     Mine  office:  Union  de  Tula, 

Jalisco*   Mex.     Employs  40  men.     Organized  April,    1902,   under  laws  of 

^rizonAj  with  capitalization  $1,000,000,  shares  SI  par.     Newton  B,  Storer, 

Pt^saident;  Chas.  G.  Thompson,  secretary;  Wm.  H.  Lees,  general  manager; 

^*  "W.  Sweet,  mill  superintendent  and  engineer.     Lands,  100  perteiiencias, 

i^f^a  247  acres,  in  tlie  Ayutla  district,  showing  a  30'  fissure  vein,  with  laterals, 

"*  limestone,  opened  by  a  275'  shaft  showing  chalcopyrite  gi^  ing  assays  of 

^%  copper^  10  oz.  to  50  or,,  silver  and  from  a  trace  to  $10  gold  per  ton.      Has 

^  7,5-h.  p.  steam  plant  and  ha^  contracted  for  the  de^  elopment  of  a  water 

Pf*Wer.     A  3.S-ton  concentrator  being  in^taUed  by  llic  Allis-Tlmlmcrs  Co.  has 

*  7x9*  Dodge  crusher,  1  train  of  rolLs,  one  5'  Huntington  mill  and  3  Over- 

i^itrotn  tables,  and  is  plarmed  to  go  into  commj,*^sion  abcmt  April,  1004,     A 

Iter  ia  being  built  in  the  district  by  Iiwal  capital, 

METALURGICA  MEXICANA.  MEXICO. 

:  27  William  St.,  New  York,    Mine  offices :  Sierra  Mojada,  Coabuila, 

, and  Concepcion  del  Oro,  Zacatecas,  Mex,    Works  office :  8an  Luis  Potosi^ 

^-  1-.  P.»  Mex.     llobt.  S.  Towne,  president  and  treasurer;  Geo.  Foster  Pea- 

*^y,  first  we-president ;  A,  Foster  Higgins,  second  vire-president ;  Cha.s.  J. 

Kottr^^  Jr.,  secretar>^  and  assistant  trea.^'urer;  D.  C.  Brown,  general  manager. 

At  Sierra  Mnjada,  Coahuila,  James  Ganett,  is  .«iuperintendent  of  the  Veta 

"W?a  mine,  producing  ores  of  silver,  lead  and  copper  and  having  a  IW  main 

wwifl,  with  full  steam  power  equipment  and  employing  about  250  men.     At 

Conrepeicm  del  Oro,  Zacatecas,  Ludwig  Keldt  is  superintendent  of  the  Cerro 

P'iclo  and  other  mines,   developed   by   tunnels  and   producing  auriferous 

roppcr  ores,  employing  about  100  men,     Tlie  smelting  plant  is  in  the  city  of 

Skn  Luifi  Potosi,  with  C,  M,  Van  Cleve  as  jJuperintendenL     The  smelter  is 

niled  at  LCMX)  torLs  daily  capacity  and  is  equipped  throiighout  with  modern 

machinery'  and  furnaces,  ha\ing  a  roasting  plant,  bricjuetling  presses,  lead  and 
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copper  fumaro-^,  **tt\,    innn^  auppiuHi    wan   <ti*:iii(  ami  »*i**rtnr    pover 
employtug  rilx>ut    l«Ono  mrti. 

lOHA  MEXICO,  ICEXICO. 

Mine    otTice:    SaliiriJil,  riiUiuahiia,  Mex^     rriatlA    Hemmiioiis    Miir)cf>^ 
Ores  rjtrry  silver,  capper  atid  lead.     Has  stesm  power  ami  cmplojB  m  i 
force, 

MEXICOLA  GOLD-COPPER  MDIHfG  CO.  COLOI 

Office:  Cripple  Creek,  Colo.     M.  J.  Maynaid,  ptrsidest;  T.  J. 
aecreiary .     Organised  under  Sout  h  Dakota  laws,  wHh  cafiitaliiation  i20O,0O0v  j 
Company  has  three  gold  claims  tionh  of  Rhjolit€  Mountain,  and  9 
cl^ins,  area  7S  acr««t,  in  the  Little  Badi^er  district,  near  Howard,  Colo. 
lOCHIGAll  COPPER  &  GOLD  MUflllG  CO.  tTTi 

Office:  Salt  Lake  City,  I  tah.  Mine  office:  Frisco,  Beav«r  Cou,  Vt 
Organixed  Decembex,  1902,  under  laws  of  Utah,  with  capiialisatioo  $900^000, 
shares  f  1  par.  Michael  II.  Osborne,  preeident ;  L.  C.  Von  Voofliiey  aecf«taj|'. 
Lands,  4  claims,  area  80  acres,  known  as  the  New  Yofk  gemxp,  in  the  Sas 
Francisco  district. 

mCHIGAH  COPPER  MOmfG  CO.  KCHIGAH. 

Office:  n-13  William  Si  ,  New  York.   Mute  office:  Roekland,  Oniooa^m^ 
Co.,  Mich.     Organixed  Jan.  ^,  1899,  under  laws  of  Mlrh^gan,  with  capitali — 
xation  $2,500,000,  in  100,000  5har^,  $25  par,  $17  paid  in.     LasI  ameMnent «. 
$1  per  share,  was  le\ied  December,  1903.    Annual  meeting,  first  Tueaida^r     . 
in  May.    John  Stanton,  presideiit;  Jos.  £.  Gay,  vice-premlenl ;  J.  >^lieele^H 
Hardley,  secretary ;  John  R.  Stanton,  treasurer;  preceding  officers  and  AlfnM^H 
M.  Low,  director?;  Saml.  Brady,  superintendent;  S.  Howard  Brady.  a$st9-H 
tant  superintendent ;  J.  C.  Thomas^  mininf  captain;  J.  £.  Vanse,  estgineer;  ^^ 
Henry  Stuben&ky,  clerk ;  8.  S.  Jennison.  master  naechaiiic.    Atnetiean  Loan 
&  Tni$t  Co.,  of  Boston.  ttauEfer  i^ent,    OM  Cblony  Ttust  Co.,  of  Bosloiv 
vq^rar. 

Official  returns  to  the  state  of  Michigan^  as  of  date  Jan.  1, 1903^  dloekfle 
the  followifig  BgMms : 

Anioum  cash  paid  iti  on  capital  stock ..•w«»«».St«OOi>.f^^0O 

AjxicNint  paid  in  by  coni-eyance  of  property.  .•...-..      fi7O,3.'»0-00 

Entire  amount  im-ested  in  real  estate. 7JM.119  !<> 

Amount  of  pet?«onal  estate SO/22.S.07 

Amount  of  unsteuied  or  flcmting  debt 19,21)3.12 

Production  d  copper.  1902.,  _ , IGr),8!»8  llis. 

Total  expenditures  to  end  of  1902  were $1,309,220.05,  ol  which  $727  J  19.19 
was  paid  for  Kands  aad  $582,100^S6  was  expettded  for  equipment,  tnininir  aiidj 
general  expenaes.    Lands,  -l;S70  acres  of  mioend  territory.  1.2ri4  acn^ 
ds  and  a  150-ac!i«  milhite^  givitig  a  total  of  6.288  acrc^,  nuiicr 
I  betng  in  Seetiona  t,  2, 3, 9, 10»  11^  R  H.  t5w  16,  17. 21,  22.  23.  24.  25^] 
96  and  27,  Town  50  XortK  Range  30  West.    The  main  trart  b  3  miles  i 
and  weet  by  41^  aniles  north  and  sonstK  in  addition  to  w*hich  tliere  are  fou 
acadtering  tracts  to  the  westward,  otie  ol  40,  two  of  SO  and  one  of  160  acres^j 
;  the  ovitcTop  of  the  C^ko  amygdaloid.    TheMiehi^Aj 
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fhe  dd  Minnesota,  Rockland  and  Superior  mines.     Tlin  Superior  made  283 
(oiii<,  1,331  lli6.  of  refmed  copper,  1S5G-1869  and  IH75-79.     The  KockJand, 
fving  next  east  of  Uie  Miinie^ola,  was  np^niUx!  1853-1870  and  made  3^105 
ions,  3(X*  lbs.  of  refined  copper  from  the  Miniiesota  contact  vein,  whic!i  avciv 
abuut  2f  width  and  carried  consideral*le  silver.    The  old  Minnesota 
|liiiii€?,  opened  circa  1847,  clo^d  ltS70,  made  17^3.52  toiw,  66S  lbs,  of  cop|x^r 
nd    paid  dividends  of  f  l,H20,fK)(K     The  mine  was  discovered  by  a  line  of 
Ipmliistoric  piUs^  in  one  of  which  wa.s  a  f^ton  niatis  nf  iojukt^  niised  rtf  skid-s, 
ii»n  fop  of  whioli  grew  a  lieniliH-k  tree  havini?  nearly  KM)  rin^.s  of  annnal  /i;rowth. 
1  linnieiisc  masses  of  virj^in  cup|.>cr  wen*  taken  froTn  I  he  Miiiiie;?ola,  tlio  largest, 
1  fiiiind  in   1856,   measuring    I2'li*xls'l>*x4tj\   weighing  527  shori    lon.s  and 
rrquiring  (he  work  of  20  men  for  15  montim  in  cutting  it  into  pieces  small 
cito\igh  for  Ito toting.     The  Minnc«ot«  was  opened  on  a  contact  \ein  havmg 
a  gangue  of  quartz,  epidole  and  calcite,  with  an  amygdaloid  hangtng  and 
conglomenite  foot  wall,  both  of  whicli  were  impregnated  Mith  copper  near 
ihe  contact.     Miners  called  the  Minnesota  a  cniiglomemt«  mincT  because 
more  copper  wa«  found  in  the  f(M»iwidl  tliaii  in  the  denser  amygdaloid  I»ang- 
itif  Wall,    The  richest  ground  oct  urnd  ntiar  the  "counter  vein,"  a  transverse 
fi '^ure.    The  Minnesota  had  a  4tMon  mill  with  gravity  stamps,  but  its  pro- 
i'iciion  was  mainly  from  ma^^sei?  and  the  smaller  chunks  of  native  metal 
ciUled  barrel-work.     The  old  Minnesota  conipany  met  low  prices  fc»r  copper, 
4  pinching  of  the  vein  and  the  nece^saity  for  more  powerful  hoist;*  in  1870, 
simulianeousVv,  and  gave  up  the  Btniggle.     The  openings  above  the  adit 
level,  being  free  from  water,  were  worked  tiy  tributon*  for  years  afterwards, 
4i«i  yielded  hundreds  of  tons  of  mass  and  barrel  copjier,  thus  afTording  ample 
^idenee  that  an  immense  amcjunt  of  Ilea^y  copper  n^mains  in  llie  lower 
slopes,  then  inaccessible  to  trilnitors  because  filled   with   water.     The  old 
slope*  l>elow  the  water  level  should  also  yield  considerable  stamp  rock  left 
itDmiued  in  the  days  when  nothing  under  3%  rock  wotikl  pny  for  milling, 
Minnesota    had     10    ?«haft,s,    the    deepest    being    down    alwut   IJtX}'; 
central    shafts   were    f^unk  from    surface   on    I  he    North  Minnesota 
fi?«uit,  t\hich    joined  the  contact  at    about    SiKV   depth.      The  Michigan 
i{im  ig  a   combination   of   an   entirely    new    mine   and    a    reopened   old 
'^^^i  \U  shafts  being   sunk    on    the    Calico   amygdaloid,  a  l>ecl  ontcrop- 
'^*g  IW  north  of    the   Minoc^soia  contact   vein    and   a    few    feet    north  of 
t»c  North  Minnesota  lifvsnrc.     In  addition  to  the  Calico  kxle,  Minnesota  con- 
tact, Xorth  contact  ajid  Bran<'h  vein,  the  Mit  Jngan  tcKt  carries  the  Knowlton 
'''***^f  Ogima,  South  Amygdaloid  and  an  umianuHl  amygdaloid   f-'irther  Miutii, 
tneHehtter  belonging  to  the  Kvergreen  belt,  worked  n.  few  miles  to  the  north- 
*astwjii\l  hy  the  Mass  and  Adventure  mines.     The  Knowlton,  or  Jiorthern- 
tnmi  of  the  Evergreen  series  of  parnllcl  lodes,  is  about  1  ,tMM>'  south  of  tba 
old  Miani'isota  ahafts,  and  a  7'  aniygchiloid,  supposed  to  be  the  Butler,  ha« 
been  upened  tn  mine  extent  in  Peninstjlii  HlufT.  2,(nny  south  of  "B"  shaft, 
ihi*  shrmiiig  heavy  copper  and  ,stam|i  n^ck.     Tlji*re  :irp  three  old  shafts  on 
liic  Butler  lode,  also  an  adit  cutting  ye\eral  parallel  cupriferous  beds.    There 
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are  also  copper-bearing  amygdaloid  oiH^rops  north  of  the  Qdjco  bed, 

which  no  work  has  been  done. 

The  CaUco  parnllelri  the  contact  veaii,  aad  the  old  Minnesota  has 
reopened  by  crosscuts,  simultaneously  with  the  development  of  a  new  mil 
on  the  Calico  iteelf,  whieh  has  been  ojiened  for  nearly  a  half  mile. 
countr>'  rock  is  a  niplaphyr  trap  and  the  Calico  amygdaloid  ranges  from 
almost  a  trap  to  nearly  a  conglonieraU^  carryitig  considerable  felsite  witi 
occasional  palrlies  of  .siiud-Htoiir  ai^d  large  qnuntJliei?  of  epidote,  prehnite  an 
calcite.  The  j?trike  ts  apprf>xinia!ely  N.  tio**  E»,  witli  a  dip  of  abou(  ^6° 
and  a  width  of  5'  to  25',  averaging  abtrnt  9'  to  W  wide.  Most  of  the  coppr^^ 
occurs  in  a  2'  to  3'  jwiy-strt^ak  near  tlie  footwall,  Ihouglj  oecasioTial  goc>«j 
patches  occur  in  the  ccnler  and  on  the  hanging  wnlJ,  Tlie  copper  tarri^^ 
a  little  silver  and  Is  tiiostly  in  nodules,  lalled  j«ihot-roppcr,  >^ith  a  little  barrel 
work  and  occasional  small  masse*!,  the  heavy  c(>i*jx^r  occurring  mainly  n«^r 
Ihe  intersiectioni*  of  hunwrous  cross- fins  urea  fillt^i  with  clay  gouge,  TTjeJ 
lode  is  strong,  standing  well  without  liniher  and  lb  t^immys  hotli  ns  to  strike  I 
and  dip,  with  very  irregular  M'alls,  the  amygdaloid  bed  merging  into  the  J 
trap  foot  wall  I>y  almost  imperceptible  degrees.  There  is  also  a  lendcnry  to 
split,  the  "fool wall  \'ein'*  being  rich  in  siich  capet*,  but  leaving  the  main  bed 
very  lean  in  copper.  There  is  ako  a  "hangiMg-\>aU  \'ein,  "  and  branch  vei*^« 
in  addition  to  which  the  Minnesota  contact  and  North  Minnesota  fis^utie  »^ 
found  within  150'  distance  of  the  Calico.  In  fact  the  entire  section  betwc'*" 
the  Calico  and  the  Minnesota  contacta,  and  for  a  little  distance  on  either  si*^*'* 
comes  ^'ery  near  being  a  sort  of  stockwerk,  where  copper  niay  occur  *^ 
ahiif>st  any  |>oint,  even  where  least  expected. 

There  arc  three  shafts  on  the  Calico,  " A^  "  the  westenimopt,  t)eing  at><-''^ 
l.tHWy  on  the  strike  of  the  lode  from  the  boundary  line  of  the  National  mi^^' 
This  lias  3  compart  mcnls,  and  is  7x  18'  inside  of  liniWrs  and  1 ,781'  deep*    "T^^* 
lode  nins  fts  wide  as  18'  in  places  and  shows  fiome  excellent  ground.     Bto|>i^^^ 
iH  in  progress  on  the  second,  thu-d  and  seventh  levels, 

"B  "  shaft,  with  2  compartments,  is  985'  east  of  *' A  "  and  is  aUo  1,75  ^ 
III  depth.     The  lode  runs  20'  to  25'  wide  in  places  and  the  lower  levels  sho'*^ 
Bome  gotnl  slopes.     Thbj  shaft  has  a  Burnliam  sinking  pump,  with  capa<^i*^ 
to  fork  400  gallons  per  minute  from  a  quarter-mile  depth.     The  ^'Bran*'^ 
Vein  "is  opened  from  this  shaft,  this  ore  body  lying  between  the  Calico  ai»*^ 
the  Mirmesota  contact,  clf>sely  underlying  the  former  on  the  fifth  level  buf* 
rcK-ediiig  therefrom  steadily  until  it  touches  the  contact  vein  just  above  the 
thirteenth  level,  but  rolling  away  therefrom  again.     The  '* Branch  Vein"  i^ 
nnrrow,  but  ver>'  rich,  showing  man}-  masses  up  lo  15  tons  or  more  in  weight, 
and  Ima  been  opened  from  the  fifth  to  the  thirteenth  levels  by  crosscuts.    Th^  J 
old  workmgs  of  the  Minnesota  were  imwatered  from  *'  B "'  shaft  by  driU  hoHH 
bom i  across  at  ench  successive  level.     The  old  working!*  were  f«iund  in  very 
^»acl  i*hnp(,  after  three  decades  of   neglect,  and    the  contact  vein  is  reache<i 
uy  cniwutt,  on  the  eleventh  and  thirteenlh  levels,  below  the  bottom  of  the 

JlirTi  1''^''^'^'''V''^  **  ''''''  ^^  ^^''''^  20'  width,  witli  6'  to  7'  on  the  hanging 
wall  nchly  nnneralizod. 
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**C"  shaft  in  1353'  northeast  of  "B  "  and  353'  deep,  with  a  little  drifting 
on  tJiree  levels.  The  fonnalion  is  more  settled  than  to  the  westward  and 
the  copper  showing  better  tlian  was  secured  in  tlie  otlier  shafts  at  similar 
deptli,  but  no  work  is  in  progress  at  present.  The  mine  Imd  22,600'  of  under- 
grouud  openings  at  the  close  of  1903,  and  was  worlcmg  about  20  drills  on 
fltopiug  ^i^d  drifting. 

The  engine  house*  standing  midway  Ijetweeii  shafts  **A"  and  *'B, "  is  to 
he  oOxli5'  wlien  rompleted.     The  *'A:*  section  is  48x50'  and  lias  a  24^60* 
do%ible-cone  straight-face  Webster,  Camp  &  Lane  hoist,  with  a  7'  drum 
iiaving  a  15'  face,  carrjuug  'i^OOC  of  eable  and  rapnble  of  mining  4-ton  skips 
iti  eounierbalance  at  rate  of  3,500'  per  minute  from  a  depth  of  3,21X>'.    The 
noisting  cal»le   passes  around   snikily   aiirliored   sheaves,   giving  a  straight 
1*^11  At  each  shaft.     At  "B"  sliaft  there  i*s  a  tmiporary  13\1(>''  double  huist 
^*^Ui  ti'  dnnn,  which  will  be  replaced  eventually  bv  a  pcmmnent  hoisting 
plant  installed  in  the  main  engine  houHC,     The  nKkhouscs  arc  duplicates, 
^Tvood,  with  800-ton  st4^>ragp  bins,  each  having  a  50-h,  p,  Nordberg  engine, 
^^*X>  lSx24*  crushers,  one  13x20*  crusber  and  a  sleam-hammer   to  handle 
***tTel  copper  and  small  masses.     The  main  pttwcr  plant  and  engine  house, 
*^joimng  "A"  engine  house  and  eventually  to  lie  flanked  by  *'B"  engine 
^<iUse^  has  two  l55-h.  p.     Burt  boilers,  with  nmm  for  more,  and  a  *' Cochrane " 
^at^r-heater- and  purifier.     There  is  also  a  new  4i)-driil  Ingersoll-Sergeant 
^Woatage  air  com  pressor,  with  surface  condenser  and  tntercooler,  and  auxi- 
liary compressors  of  5,  10  and  12'drill  capacity.     The  boiler  house  is  36x40', 
^'itli  a  12*  coal  storage  addition, 

Tlie  smithy  is  of  stone,  with  three  forges.  There  is  a  30x00'  machine 
'•hop,  carpenter  shop,  warehouse,  office  building  and  a  model  22x5t>' 
^oafiging  house.  Water  is  supplied  Ijy  the  old  Minnesota  dam,  the  mine 
^'id  location  having  mains  and  hydrants,  wiih  a  Knowles  pump  in  the  base- 
^'i^m  of  the  power-house  capable  of  raising  a  5"  stream  against  a  4W'  head, 
*ld  an  auxiliary^  Deane  pump,  200'  distant,  capable  of  raising  a  5'  stream 
*€^aiust  a  head  of  425'.  The  mine  has  acetylene  gas  plants  in  the  powerhouse 
*t»ci  in  each  rockhouse.  There  is  a  250'  coal  trestle,  with  inchned  tmmel 
***d  tramway  underneath  leading  to  the  boiler-house.  All  buildings  are 
"connected  by  a  private  telephone  system.  The  mine  is  served  by  the  Mineral 
^*Uige  railroad. 

Production  w^aa  begun  Nov.  12^  1903,  with  one  leased  head  at  the  Mass 

'"^»1L    This  is  working  day-shifts  only,  treating  about  225  tons  per  diem,  and 

^^Uring  a  mineral  production  averaging  better  than  60  tons  monthly  in 

'Addition  to  which  40  to  50  tons  of  mass  and  barrel  copper  are  made  each 

^^iith,  giving  an  average  return  of  about  35  lbs.  of  mineral  per  ton,  which 

**  a  \*cry  satisfactory  figure  and  fully  up  to  e.xpectalions.     The  Michigan 

'^^inagement  is  experienced  and  conscr\'alive  and  production  hiis  not  been 

■^ipni  with  the  best  foot  forward,  lo  make  a  failiire  in  the  end.     The  mine  has 

tot  l>cen  crowded,  and  the  returns  secured  can  be  maintained  and  incrca.sed. 

tmCHIGAW  MIRIITG  CO.  WYOMIITG. 

Office:  caire  of  D.  W*  nill,  Cheyenne,  Wyo. 
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MICHIGAIf  SMELTIKG  CO.  MICHIGAII 

UMrks  oJlico:  Iluugliton,  Houghton  Co.,  Mich.  Organized  1903,  under 
law^  of  Mietjjgan  with  oapitalizatiou  $500,000,  shares  $25  par.  Wm.  A. 
Paine,  president;  Frederic  Stan  wood,  secretary  and  treasurer;  Frederick  I. 
Cairnfl,  general  manager;  preceding  officers,  John  Stanton  and  Ch&s.  H. 
Paine,  directory;  Frank  Klepetko,  consulting  engineer. 

The  plant  is  located  about  three  miles  west  of  Houghton,  near  the  old 
Atlantic  stamp  mill^  M'ith  frontage  on  Portage  Lake.  It  was  designed  hy 
Frank  Klepetko  and  \vill  he  largi'st  and  most  modem  in  the  Lake  Superior 
dislrii-t,  with  a  caparity  of  6f).fKIU,(lf)0  Ijjt*.  yearly,  and  iss  Innng  built  to  sjnrh 
the  mineral  of  the  Stanton  and  Copper  Kange  groups,  including  the  Ph<ieni\. 
Mohawk,  Wolverine,  Atlantic,  Baltic,  Trimountain.  Cliajiipion,  Wtnona  and 
Michigan   mines. 

The  plant  is  terrari*rj  thrnughout,  pvnnitting  economical  and  largely 
automatic  handling  of  material  TJie  terraces  for  the  different  structure:* 
are  gand-gradedj  with  stone  retaining  waUs».  Mineral  will  be  delivered  to  the 
works  in  4t)-ton  bottom -dumping  steel  cars,  by  the  Copper  Range  railroad, 
wliieli  will  also  haul  away  the  rcfiuc'd  copjjer,  for  .nhipment  from  tlie  Copper 
Range  \vhar>'Ci4  in  West,  Houghton.  The  3,(H>f>-toH  minrral  storage  bins, 
holding  ten  days  supply  for  the  works,  are  located  on  the  upper  t<?rrace. 
Mineral  will  l>e  dried  in  rotar>'  dr>'ers,  by  waste  gases  from  the  furnaces. 
Mineral  mil  be  taken  to  the  furnaces  in  tram-cars  and  dumped  into  hoppers 
on  the  charging  floor.  The  t  rest  lea,  on  an  upper  plat  emu,  hold  15,000  tons 
of  hard  and  soft  coal,  with  separate  storage  compartments  for  charcoal, 
sand  aJid  limestone.  Twnnels  under  the  coal  trestle  lead  to  the  boiler  rooms 
and  furnace^  fuel  being  delivered  in  tnnn-cars  with  a  down  grade  for  kiaded 
cars. 

The  main  furnace  building  is  Ifi0x205',  of  steel  and  brick,  with  truss 
ro*if  and  has  3  nn'crbcratorie.s,  each  ISxotK  in  outi*ide  measurement,  with 
880  sq.  ft.  of  hearth  snrfacct  taking  15-ton  charges  ever\'  4  hours,  giving  a 
daily  ameltiivg  capacity  of  90  tons  each,  these  being  the  largest  reverberate 
riea  ever  constructed.  Alternating  with  the  reverberatories  are  one  300-] 
and  two  200-h.  p.  Stirling  water-tube  tioilers,  hearted  by  waste  gases 
the  furnaces,  the  boilers  requiring  no  changes  for  this  novel  fuel.  After 
leaving  the  boiler?*,  the  waste  gan^^s  will  be  drawn  through  a  6x8'  subterranean 
flue  with  arched  roof  up  tlie  hill  to  a  150'  stack  with  base  100'  above  the 
funmce   building. 

From  the  reverberatories  the  molten  copper  wnll  go  to  two  blast  furnaces, 
on  a  lower  level  north  of  the  rrivcrl>eratories»  where  V>lister  copper  will  Im 
cast  mechanically.  Tlie  cupola  building  is  4(>x7tK,  of  steel  and  brick,  i^ith 
two  tloors.  Slags  will  be  rarried  mechanically  to  the  sampling  mill,  and 
rechiced  hi  a  30-ton  cnishcr  of  100  tons  daily  i-apatity.  for  restnelting.  The 
waste  slag.H  from  the  fmal  fusion  will  be  granulati'd  by  jel.**  of  water  and 
discharged  through  launders  Ui  l«iw  grotind  northward,  for  grading. 

The  combination  machitie  shop  and  p<» wer-hou.se,  of  steel  and  briek^ 
will  have  a  complete  equipment  of  shop  tool:?  nith  independent  eugiDe^  and 
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a  n(X*-h,  p.  Xordl>pr|!  lionzontal  ramicjn  conijuinTuI  rn^me  driving  a  2<H^-kv.. 
gptierator  arhintin^  the  niUiry  hlowcrs  fur  llio  1)Ihm»  furivaoes.  Electric 
pwerwjU  U'twed  extensively  for  operating  the  drying  plant,  casting  ina- 
rhtflm' and  di"«  trie  era  lies,  and  j»Isu  fc»r  lighring  pviriKij^e^,  and  will  actuate 
electrit  locomotives  of  lfKl-t<»n  draw-bar  pull,  with  overhead  trolleys,  con- 
nectifijf  all  pnrts  of  the  pUint. 

Misceliflneous  buildings  include  a  combination  office  and  lal>oratory, 
heated  by  exhaust  steam,  also  a  40x60'  frame  warehouse,  iron-sheathed, 
ham,  ete.  The  plant  nil  I  have  two  50'  track-scoles  i>f  15(3  tons  capacity 
<ach,  one  for  minenil  and  one  for  coal  and  flux,  with  se\'cral  emaller  scaka 
at  other  points.  Water  is  ohtainetl  from  the  ol*l  Atlantic  dam,  on  Cole'a 
Creek,  through  a  4,300'  flume,  with  capacity  of  5,000  pal.  per  minute,  leading 
ti>  a  5fl/)«)0-gallcin  water-storage  tank,  ItJtV  nho\e  the  wtjrks,  giving  good 
preeare  m  all  buildings. 

Tlip  plant  should  bi*  in  ojx^ration  in  the  fall  of  1904,  aud  will  he  largest 

ami  tnoHi  coniplete  pni«4tt^r  in  thi-  Litkc  SnjMirior  district, 

MICHIGAN  &  ARIZOIfA  DEVELOPMENT  CO,  ARIZONA, 

f^^'e:rare  of  Little  A*  Prindle,  Guaranty  Loan  Bldg,,  Minneapolis,  Minn, 

OrpniEetl  1903,  under  lawn  of  Arizona,  wiili  i-apitalization  S200,0(X),  shares 

'*  par,  50c.  paid  In.     C.  C\  Prindle,  president:  (\  \\\  Sexton,  vice-president 

and  secretary";  Wm.  A.  Paine,  trca.^urer;  FnhI,  B,  C'lo?^e,  general  manager 

Conipsny  holds  an  option  on  10I».0(HI  hhar*^  of  the  rapital  ntoek  of  the  Hehe- 

tia  Copper  tV).,  and  is  reopening  that  coiiiixiny's  mine.     It   k  now  planned 

to  defpPH  the  401^  Isle  Roy^de  nhtilt  to  800'  or  Lf)O0'.     Operations  will  be 

coitiincd  exclusively  to  development  work,  and  if  the  showing  secured  is 

safisfaMory,  the  Michigan  &  .Wizona  DeveJopment  Co.  will  exercise  its  option 

and  acfiuire  100.000  shares  of  Helvetia  Ftork,  leaving  the   Helvetia  with 

42,500  f«hares  of  trt^asury  stock  for  furtlier  development  and  operating  ex- 

perw<?s. 

MICHIGAK  &  ARIZONA  MINING  CO.  ARIZONA. 

office:  care  of  Janie-*  E.  Wiiahii,  vice-president,  SnuH  Ste.  Marie,  Miih. 
MICHIGAN  BOY  MINING  A  MILLING  CO,  WYOMING. 

Oflicp:  care  of  Dr.  r,   \V.   Long,  sU]>erinteTident ,  Denver,  (*olo.     Lands 
are  stuppo^ed  to  be  in  the  KTiiupmrTierif  district  of  Wyoming. 
MICHIGAN-MEXICAN  MINING  CO.  MEXICO. 

Office:  care   f>f   Andrew    V.    L'o.ienberger,    secretary,   Calumet,    Mich. 
H,  Skiff  Shelden,  president  ;  Ciias.  ,\I,  Tayh>r,  su|>erintcndent. 
MICHIGAN  Sl  MONTANA  COPPER  MINING  MONTANA. 

A  SMELTING  CO. 

Offire:  Kalisjx'll,  Mont,  Mine  office:  Altyn,  Teton  Co.,  Mont  J.  M. 
Harris,  manager.  Lands,  sundry  claims  giving  fair  as>iay  valnen  in  auriferovij^ 
and  argentiferous  ropj>eT  ores.  Hits  a  ItMMon  coiieentrator  and  Is  some 
diKtAHee  fmm  a  railroad.  Property  supposed  to  be  under  a  $250,(XK>  bond 
and  lea.He  to  Rrcswn  A^  Piatt. 

MICHIGAN-NEW  MEXICO  COPPER  CO.  NEW  MEXICO. 

Office:  Grand  Riipids,  Mich.     Mine  offire:  Lordsburg,  Grant  Co.^  N.^M. 
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J.  L-  Hamih<>n,  president;  C.  R.  Luton,  secretary  and  general  manager;  Wnr 
H.  Stevens,  superintendent.     l>ands,  4  claims,  area  80  acres,  in  the  Bui 
Mmmtairus,  aiM>iit  15  miles  from  tlie  Santa  Rit^  mlnea.     Ores  give  asSAy 
up  to  ahout  8.5%  copper,  S3  silver  and  $4  gold  per  ton.     Has  a  280' 
aiid  plaiLs  installing  a  5fl-ton  Icaehing  atvd  cyanide  plant. 
BOCHIGAN  SAH  FRANCISCO  COPPER  MINES 

SYNDICATE,  LTD. 

Ill  voluntary  liquidation. 
JOSE  MICULICICH. 


280'8hiP^H 
HEXICO.^ 


PERU-^ 
Is  a  small  producer  of  argentif — 


AUSTRALIIU 


( 
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Office  and  mine:  San  Tadeo,  Yauli,  Peru 
»*rouB  copper  ore. 
MID  MOONTA  COPPER  MINES,  LTD. 

Re<ninat rutted  as  Moonta  Central  Copper  Co,,  Ltd. 
MIDDLEMARCH  COPPER  CO.  ARIZONA. 

Office:  212  Henne  Bldg.^  Los  Angeles,  Cal.     Mine  office:  Middlemarch, 
C<»ehise   Ccj.,   Ariz.     Employs   24    men.     Organized   April   26,    1807,   under 
law."^  of  California,  with  capital izat ion  $1,000,000,  shares  $100  par.     H.  Bert 
Ellb,  pnjsident;  M.   M.    O'Gorman,    vice-prcskJent    and    general    nmnager; 
Dr.  Wm.  LeMoyne  Wills,  Hecretarj^;  Angel  Moreno,  mine  pfuperintendent; 
M.  E,  Anderson,  mill  sufjeriniendent ;  M.  C.  Erskiiiie,  Jr,,  engineer.     Ended 
19i\Z  with  $12,700  cash  on  hand  and  without  accrued  liabilttiea.     Landa, 
23  clajnv*^,  area  460  acres,  in  the  Middlemarch  dLstriot,  showing  6  parallel 
veins  of  which  the  2  being  developed  range  30'  to  80'  ui  widt  h  and  give  aver-  ^ 
age  returns  of  4%  to  5%  copper,  from  nothing  to  10%  xinc,  2  oz.  sih'er  and  ■ 
60c.  gold   per   ton,   o|*ened   by  a  625'  tunnel   and  shafts  of   100'  and  3a5'.     w 
Veins  show  nearly  all  varietie^s  of  ore,  cbalcopyrite  pretlominating.     Mine  haa 
about    4,000'    of    underground     o]>ening8,    giving   alx)ut     20<\000    tons   of 
ore  in  sight  and  company  estimates  100,000  tons  blocked  out  for  sloping. 
Ha^  a  60-h.  p.  steam  plant  at  the  mine  and  lOfVh.  p.  plant  at  smelter.     Mine 
engine  house  30x38',  U  of  stotie  and  iron,  with  a  32x38'  boiler  house-.     Con- 
centrator is  40x60',  of  wood,  witli  one  8x12*  Blake  crusher,  2  trains  of  rolls, 
2  Bart  let  t  tables?,  1  slime  table   and   3  sizers.     The  smelter,  30x40^  and  3^ 
st^rieft  high,  Is  of  w<iod  and  concrete,  connected  by  tramway  with  the  pune,fl 
Smelter  capacity  is  40  to  60  torts  daily,  plant  having  a  blast  fiimace  turning    ,\ 
out  matte  of  55%  to  70%  in  copper  tenor,  with  variable  gold  and  silver 
values.     Nearest  railroad,  8  miles,  is  the  Arizona  Sc  C^ilorado,     Wood  will  be 
displaced  by  oil  for  fuel.     Mining  costs  average  about  $2  per  ton  and  smelt- 
ing; costs  alxnit  $5  per  ton.     New  work   piannetl   includes  a  3-c*ompartment 
shaft  and  a  new  hoi>Rt.     Ore  was  free  smelting  at  surface  but  became  reirac. 
toty  at  depth,  througli  deficiency  in  lime  and  iron,  hetice  smelter  was  el 
until  large  bodies  of  sulphide  ore  were  opened  at  depth,  but  when  develojicd 
water  was  lacking  to  concentrate  these,  until  June,  1903.     The  present  con- 
centrator is  practically  a  te^t  plant  and  is  to  be  replaced  by  a  200-ton  con- 
centrator, when  experimental  work  has  fully  demonstrated  the  best  process 
concentration.     Management  is  honest  and  development  is  along  con0er\*; 
tive  lines. 
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&HT  MINE.  ARIZONA, 

Office  and  mine:  care  gf  St,  Charles  Broe., owners ^Chlonde,  Mohu\e  Co., 


UUrOROUDIANSK  MIlfE. 


RUSSIA. 


»old  and  faiuous  copper  producer  in  the  government  of  Nijni  'J'agilsk, 
Has  produced  a  great  variety  of'copper  mineral><,  and  Is  especially 
ihie  for  large  pieces  of  masBive  malachite,  one  ma«s  of  330  tons  liaving 
L  found  in  1H36.     Supposed  to  be  idle. 

TORD  COPPER  MINING  d^  SMELTING  CO.  UTAH. 

Office:  5  Walker  Bank  Bldg.,Salt  Lake  Cily,  Utah.  Mine  office:  Milford, 
i^er  Co,,  Utah*  Organized  1902,  under  laws  of  Utah,  with  capiulis'.ntinn 
1,000,  aharcs  $1  par.  Geo.  H.  Dcm,  president ;  Cha.s.  E>  Hudson,  secretary 
treasurer;  Frank  H.  Lathrap,  general  manager.  LanilK,  11  clainjs, 
<  220  acree,  lying  near  the  O.  K.  mine  of  the  Majestic  Minmg  Sl  Smelting 

FORD  GOLD  A  COPPER  MINING  CO.  UTAH. 

Mine  ofiicc:  Milford,  Beaver  Co.,  Utah, 
k  MdLS  &  CO,  MEXICO. 

Office  and  mine:  Sierra  de  Oro,  via  Horcaaitas, Bonora^  M(*:x.  Employs 
to  30  men.  C.  S,  Mills,  general  manager.  Lands,  1U3  hectarcaij,  known 
La  Colorada  group,  also  a  6-heclarea  millsite,  in  the  Vvm  district, 
iring  5  veins  or  dykes,  ranging  2'  to  IW  in  width,  occurring  us  fijssure^  in 
fhyry  and  contacts  between  porphyrj'^  and  phonolite,  (urr^ing  gold, 
tr,  copper,  nickel,  cobalt  and  platinum.  Mine  is  o|>eiicd  hy  «  HXI'  shaft 
I  Ji  440'  tunnel  and  is  equipped  with  steam  power  and  a  sinull  Ktamp 
land  concentrator  of  15  to  20  tons  daily  capacity.  Neare^t  railroad  ia 
Sonora  bninch  of  the  Southern  Pacific,  25  tnile*  dii^t^mt. 
LION  MINE.  MICHIGAN. 

Office:  care  of  Byron  N.  VATiite,  owner,  Spokane,  Wash.  Laiidi^,  880 
68,  between  the  Non%'ich  and  Victoria  mines,  Ontonagon  county,  Miehigan. 
LTON  COPPER  CO.  MICHIGAN. 

Affairs  wound  up,  December,  1902,  and  prt^piTty  sold  for  $4(38.40. 
LWAUKEE-MONTANA  NATURAL  BRIDGE  MONTANA. 

GOLD  A  COPPER  MINING  CO, 

OflBc«:   127   Third  St.,   Milwaukee,    Wis.     Mine  office:  Contact,    Park 
t  Mont.     J.  M.  McKulty,  manager.     Ores  carry  gold,  silver  and  copper. 
B  water  power  and  5-stamp  mill,  employing  about  20  men. 
LWAUKEE-PALMER  MOUNTAIN  GOLD  it  WASHINGTON. 

COPPER  MINING  CO. 

Office:  23   Metropolitan  Block,   Milwaukee,   Wis.     Property   supposed 
he  m  the  vicinity  of  Palmer  Mountain,  Washington, 
(TDOULI  MINB,  FRENCH  CONGO. 

Mine  office:  Comba,  via  Brazzaville,  Fretich  Congo  State.     Has  a  limited 
Buot  of  development,  but  Is  not  a  producer, 
IE  DEVELOPMENT  ASSOCIATION.  NEW  MEXICO, 

Mine  office;  Socorro,  Socnrro  Uu  ,  X.  M,     Cony  T.  rirc>wn,  manager* 
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MTITERAL  MINTIfG  CO,  OREC 

Mine  ofiut'    Huntington,  Baker  Co.,  Ore.     H.  C,  Stratton  mid    \    J 
CriHik,  niaiiiij^urs.     Has  .ntciiiu  p<j\ver  and  siuall  smelt4;r, 
MIMERAL  CREEK  COPPER  CO.  ARIZOSi! 

Supposed  to  own  the  Htimmer  proup,  near  GJotsc,  Gila  Co.,  Aris.,  bu 
letters  to  that  point  relumed  unclaimed. 
MIHERAL  CREEK  MIITING  &  SMELTHfG  CO.  WASHtHGTOl 

Office:   515   Calif omia    Bldg.,    Taronia,    Wagsh.     Mice   office;   Miner 
Lewis  Co.,  Wash.     Harold  Howes,  superintendent.     (Ires  carr\*  gold,  sihr-r^^^# 
lead  and  copper.     Has  water  power  and  20^ton  6mdt43r,  employing  abn^L^t 
25  men. 
MINERAL  HILL  COPPER  SYNDICATE,  LTD.  ARIZON-A. 

See  Arg\'le  Mijiing  Co,^  Ltd, 
MINERAL  HILL  MINING  CO.  WASHINGTOK. 

Office :  49  West  125th  St.,  New  York.     Mine  office :  Conconully,  Okanogan 
Co.,  Waah.     E.  P,  lf\lieeler,  guperintendent-     Orw*  cany  gold,  silver,  lead 
and  copper.     Ha3  ste^ni  power  ni»d  emplcn-s  IS  to  20  men* 
MINERAL  HILL  MINING  &  SMELTING  CO.  CALIFORNU. 

Mine  office:  8i>encc\ille,  Nevada  Co.,  Cal,     C,  C-  Bilner,  euperintendent.  ^ 
I^and^t  5  claims,  on  which  considerable  development  hafi  been  ec^urcd-     Ores  ^ 
earr>'  gold  and  »*<>pper.     Hixi^  water  power, 
MIlfERAL  MOUNTAIN  CLAIMS.  CALIFORNIA- 

B\x  unpatented  daims,  3  miles  sotitJi  of  4ron  ^lountatn^  Slia^^ta  Co.,  ■ 
L    Owned   by   D.  T.  C4UlaUaii,  of  Keswick.  Cat    A   sulphide  ore  body  ■ 


Cal.    Owned   by   D.  T.  C4UlaUaii,  of  Keswick.  Cat     A   sulphide  ore  body 

Has  been  opened  by  a  20tf  ttiniid. 

MINBRAL  MOUNTAIN  MINnfG  CO.,  LTD,  MEW  MEXICO. 

Mine  office:  Stein^s  P»*^,  Gnuti  Co.,  N.  M.     Cheater  W*  MaJOFnti,  i^uprr- 
interident.     Ores  carry  silver,   lead  and  copper.     Has  steam   poller  and 
rm ploys  15  to  20  men. 
MINERAL  POINT  MINING  CO.  COLORAM. 

U\ne  oflict s  Mjwi>le.  Guunbon  Co.^  Colo.     L,  Hofonn,  superintendenl. 
I.ands  include  tlie  Carbonate  grroup,  carr>'in|(  cupriferotis  ^d  and  silver 
«i«^.     Has  |»asoUne  p(»\^cr  and  a  50-lon  smelter,  employing  about  US  nieti- 
MINGINEW  COPPER  SYNDICATE,  LTD.  AUSTRALIA. 

t>Sc^:  2X6,  Mansion  Ho>u»  Ctiaiubersv  Lowkin,  E.  C.«   Eng.     Minr 
oflfic^:  Mii^iew,  Wcelcni  AiistnJia*    C^  Muttnv  madlmgr*    Ckpttal,  nomjw 
nal,  £5,iK«>     Holds  copper  ppopertv  fjtn  kaae. 
MmGUS  MOUITTADI  CXtPmt  CCk\  LTD.  ARIZONA. 

06k«:  516  Own  BUg,,  Lob  Austin,  Od.  Mlw  office:  lerane,  YaiFmpat 
€bs  Xnu  fiBtfjlojPB  a  warn.  It  A.  Hwbh^  pmidgul;  J.  R.  Thomai^ 
aeeR»(ar>-  W.  H.  LeigMon,  msna  MperalcikdeAl.  Orpmiaed  Mairli,  1900, 
uodkr  laws  ol  Ariaona,  with  capHaliaitioii  13.000.000,  sham  $1  par. 
S»  dalBte,  ami  730  mtrr^  in  the  m^ick  HSIk  dfastiirt^  dhowv«  3 1 
i4  %kkh  %,  catTying  oxide  wo4  <«^phidt  mwB^  «r  hciaig 40rtkaped  by  3  shalU, 
^f^fpmfi  S7V,  wiHh  3^$$S^  «f  iiidrigiwiirf  iifiniiigfij  oa  as  «iie  body  havit^ 
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ineTfrtm^ividrli  of  40'  nmi  i  r;tr»v«Mo    l,ni)IK.     Has  steatn  |H>\ur       i'rf«|«'riv 

WHITEAPOLIS  COPPER  MUHNG  &  WYOMING  &  MOKTAHA, 

MILLmG  CO, 

Letters  returned  uiu^aifued  from  former  office,  Miniieapi>!ia,  and  fonncr 
miiie  offi<i?>i,  Boulder,  Je/forson  Co.,  Mont.,  and  EitettiiipnuMit,  Carl>on  Co., 

MmEflAHA  COPPER-GOLD  MINIIfG  CO.  WASHIHGTOW. 

Office:  30  Court  8l.,  Boston,  Mass.  Mine  office:  DanriUe^  Verry  Co., 
^n^.  Organized  under  law^  of  Jlaine^  with  oapitalimtion  $5tMJ,tXX*,  slmrefl 
'I  par,  Arthur  A,  Dunphy,  j^eneral  niana^rr.  Landi*,  4  claims,  area  alHiut 
*0  Jirres,  openetl  l»y  several  sliallow  sliafts  and  a  2fMj'  funnel,  and  a  new 
luiinel  started,  planninl  to  he  1,124'  lon^.  Mine  sliowa  a  vein  giving  a^nays 
I  trf  IH  to  $(il»  ill  gold  ami  copjier,  witli  a  12*  pay -streak  lissiiyinjB;  140  ixt 
'  ton  Made  first  HliipnitMit  of  ore  Dec*  15,  liKKi.  Munagemeut  -^eina  vigor- 
ous 111! (J  honest ,  and  property  is  negarded  as  proinisinjE. 
MUmESOTA  MINE,  *  MICHIGAN. 

Company  wound  up.     Mine  now  owned  1>^'  Michigau  Copper  Mining  Co. 
MIlffllE  GULCH  MmniG  &  TUNNEL  CO.  COLORADO. 

Mine  office:  Silverton,  ^nn  Juan  Co.,  Colo.     S.  G.  Martin,  superintendent, 
"r&t  carn^'  gold,  silver  and  copper,     Hjlk  nteam  power, 
MUmiE  HEALY  MINING  CO.  MONTANA. 

OlBee  and  mirie:  Butte,  Silver  How  Co,,  Mont.  E.  H.  Wilsori,  axTiver. 
United  Copper  Co.  owni*  95%  of  ntiirk  i.^sue.  Mine  is  also  rlaitnetl  liy  Boston 
<t  Montana  company  and  h  the  ^u^ject  of  extensive  and  tontiiiuouK  lilign- 
lif>n.  Mine  has  a  1,000'  two-compart ineitt  main  sliafr  and  is  eoMneitetl 
underground  with  the  Leonard.  Itani!*  und  Tramway  mines.  When  opended 
employs  200  men,  and  is  n  considerafdo  prochieer. 

MmiflE  MABEL  GOLD  S^  COPPER  MINING  CO.  WYOMING* 

Mine  office:  liamblor,  Carlujn  Co.,  Wyo.  H.  d.  Rielmrdson,  president 
and  general  manager.  Lands,  0  claims,  area  180  acres,  near  tlie  l>oane- 
Hambler  mine,  in  the  Battle  Lake  district. 

MmONG  MINE.  MICHIGAN. 

The  mo8t  important  property  ever  flevclf»pe*l  on  Isle  Roysdc,  Micliigan. 
Has  sevend  shaft^^,  deepest  ,300'.  Ofx-ned  1874,  clo.'^ed  LS79^  and  made 
249  tons,  6r50  lbs.  refineri  c<»pper. 

MINONG  RANGE  COPPER  CO.  WISCONSIN, 

A u  exploration  at  Gordon,  Douglas  Co,,  Wis.  Now  idle.  Described  in 
Volume  TIT. 

MINOVACA  MINE.  WASHINGTON. 

Mine  office:  Bossburg.  Stevens  Co.,  Waah.  Owned  by  Wells  tk  Evansi. 
Ores  carr}'  gold  and  copper, 

MINT  GROUP.  WASHINGTON. 

Office:  care  of   D.    F.  Strobeck,   owner,   Spokane,    Was!u     Lands,   on 
Id  Hill,  near  Myers  Falls,  Wash.,  ^hoMing  3  veins,  of  8'^  to  25'  width, 
^ying  8%  copper,  S8  gold  and  5  ot,  silver  i>er  ton. 
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n.  mRAHDA  7  CA. 

Office  and  mines:  Freiritm»  Atarama,  Chile. 
mKWABIK  0EYELOPME1IT  ASSOCIATIOH,  LTD.  MICHIGAV^ 

Office:  Lake  Linden,  Mich.  Emplo%fi  L5  men.  Has  35,000  dhami^B 
Joi.  Bosch,  preildent:  Alfred  A.  Ourk,  secretary;  Jas.  Ch3TioT**eth,  fuper*^^ 
tntendenf;  Thoe.  Rapoon,  mining  captain;  Dr.  L.  L.  Hubbard,  consultin^9i 
engineer.  Land**,  675  acres,  mostly  owthhI  in  fee,  adjoining  the  Central.^ 
mine  on  the  southwest,  in  Section  5,  T.  57  X.»  R,  31  W.^  and  Section 
T.  38  N.,  R.  30  W.  Explorations  were  started  in  June.  1903,  undcfl- 
ad^ice  of  Dr.  Hubbard,  and  a  lode,  identified  as  the  Kearsarge,  was  apeedil]]^ 
located  about  4  miles  northeast  of  Mohawk  sliaft  No.  1,  the  northemnio 
opening  previously  made  on  the  KeanuiT)^  bed.  The  amygdaloid  has  been 
opened  by  three  pits^  sunk  through  the  o%'erburden  into  tlie  leiige.  The- 
pennanent  shaft,  sunk  on  the  incline  of  the  lode,  hast  drifts  running  northi 
and  south,  at  a  depth  of  116',  these  drifts  showing  highly  encouraging  ground.  — 
Surface  plant  includes  a  steam  hoist,  10-drill  air  compressor  and  smithy^^ 
The  consolidation  of  the  Miakwabik  i^lth  the  Federal  Copper  Co.  and 
adjoining  tract  of  the  Union  Land  A  Copper  Co.  liaa  been  under  eonsiderationj 
The  affairs  of  the  company  are  conservatively  managed  and  the  showin 
secured  through  the  limited  amount  of  work  performed  is  highly  eocounigin 
MISMA  MATRACAL  inNES.  MEXICa' 

Office  and  mines:  ItkI^,  Duningo,  Mex,     Reinaldo  E.  A\il3p  owner  and 
manager.     Ores  earr>^  cfjpper  and  silver.     Has  stcjun  power. 
MISSOULA  COPPER  MinmG  CO.  MOHTANA. 

Office:  Mullan,  Idaho.     R.   R.  McConnick,  president;  Henrj*  Billings, 
secretary.     Is  developing  by  a  l,tXKy  tunnel.     Property  is  regarded  as  ba^iog 
fair  prospects,  and  nmnagement  seenw  honest  and  busines»-like. 
mSSOURI  COPPER  MOUNTAIN  MUflNG  CO,  BOSSOURL 

Office:  632  Century  Hldg.,  St.  Loui«,  Mo.     Mine  office:  Sullivan,  Craw- 
ford Co.,  Mo.     Capitalization  $1,0(M}.(»00,  shares  $100  par,     L.  M,  Barnard, 
president;  W.  H.  H.  Myers,  secretary;  M*  P.  Welton,  superintendent. 
74  acres  owned  in  ffH%  (»1I0  arrcs  le-nsehold  and  options  on  7,428  acres  adjc 
in  Crawford,  Franklin  and  Washington  counties,  Miasouri.     Mine  was 
in  a  small  way  before  the  middle  of  the  Nineteenth  Century.     De\elopmeiil 
is  by  4  shafts  and  tunnels  of  24CK  and  1,000',  showing  carbonate  ores  wit 
hematite  gangue  and  hea\^  clay  gouge,  said  to  average  about  10%  copper. 
Haa  steara  power  and  concentrator  with  llV^  Bhike  cni.«?her,   18*  and  22* 
rolls,  4  New  Century  Jig^,  Card  concentrating  table  and  hydraulic  claasifiersL 
Smelter  lias  a  40-ton  A Uis-Cli aimers  water-jacket  furnace,  with  Root  blower. 
Country  rock  is  magnesia n  limestone,  ore  body  ha\'ing  a  good  gossan  capping^ 
with  vein  sliowini:  chalcopyrite  und  iri>n  pyrites  in  the  sulphide  zone. 
MITCHELL  DEVELOPMENT  CO.  ARIZONA. 

(Jffice:  Ishpeming,  Mich.     Mine  office:  Bisbee,  Cochiae  Co.,  Aril. 
ploys   al>out  50   men.     Capitalization   S;iO(),(X)0,   shares  ilO  par.     Samud 
Mitchell,  president  and  general   manager;  Jas.  Chynoweth,  ^'ice-presidenij 
A.  B.  Miner,  3ecretar>^  and  treiisurer;  Jas.  Piper,  superintendent;  Atibr 
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Fitch,  clerk.  Landa^  33  claitui?,  area  660  aeree,  m  Montezuma  canyon, 
Huachuca  mouiiUirisi^  Cochise  county,  Arizona.  The  topogniphy  ia  very 
rug|;ed  and  a  considerable  portion  of  the  holdings  iire  fairly  tiinber€Kl.  Lands 
include  at  least  one  antip:ua,  worked  for  siiver-lcad  ores  by  the  Spaniards, 
pmhably  as  early  as  nearly  3tX>  ycare  ago.  Country  rocks  are  red  shale, 
qtiartx  and  limestone,  with  g^ranile-porphyry  intrusions.  A  po<*ket  of 
M,\nt  ore  was  opened  at  surface,  and  the  leinc  and  le^d  indications  are 
excellent.  Development  is  by  2  shafts  and  3  tunnels,  operations  being 
considerably  scatten&d.  Main  shaft  is  down  alx>ut  2W^  cutting  a  3'  to 
4'  vciQ  of  ore  at  a  depth  of  al>out  2(XV,  this  sliowing  chalcopyrite,  homile^ 
chiUcocitep  and  occasional  native  copjier,  the  ores  a£i>aying  up  to  12.5% 
And  4  oz.  silver  per  ton,  with  trat'Cis  of  gold.  ICrjuipnieni  itirludcs  2 
hoists,  these  l>eing  used  in  prefcrcnre  to  »teani,  owing  tn  the  jiridity 
Ihc  district.  Property  ia  connected  with  Bisbet!  by  roads  that  are  go<^wl 
"^  eummer,  but  a  bridge  across  the  San  Pedro  river  is  needed  for  winter 
Communication, 

Early  operations  at  the  Mitchell  were  hampered  by  long-range  directions, 
°**t  this  has  been  changed.  The  management  is  honc2?t  and  conservative, 
^^  Capt.  Piper,  in  direct  charge,  \s>  an  experienced  Lake  Superior  miner 
Tbe  prospects  of  the  property  at  the  close  of  19(J3  were  decidedly  pronming. 
^WTCHBLL  MmiNG  CO.      '  MEXICO. 

Offices:  52  Wall  St.,  New  York;  522  Bradbur>^  Bldg.,  Las  Angeles, 
*^,  and  L302  F  St.,  N.  W.,  Washington,  D.  C.  Mine  office:  care  of  La  Dicha 
^■^Uiing  it  Smelting  Co.,  Chilpancingo,  Guerrero,  Mexico,  Employs  alxjut 
^50  men.  Organized  April  16,  1902,  under  laws  of  Arizona,  with  capital- 
isation $5,000,fKH),  shares  $10  par.  Geo.  Mitchell,  president  and  treasurer; 
*nQ!J,  H-  Anderson,  vice-president ; C.  E*  Crary,  secretary';  Walter  R.  Hctmey, 
K^Heral  counsel;  preceding  officers,  Hobt.  E.  Morrison,  Geo*  A.  Fitch  and 
'^'  F.  Bottsford,  directors;  E,  D.  Ebon,  general  manager;  H.  S.  Fairchitd, 
**ai«taot  secretary* 

filiTung    lands,    1,937   acres,    include    La   Dicha,    Mitchell,    McKinley, 

'^H'ard  VTI,   Hensey,  Odell  and  Last  Chance  gronpti,  ha^'ing  a  total  area 

^^  754  pertenenc'ias,  giving  holdings  of  a  solid  parallelogram,  with  tlie  a^is 

^  the  tract  along  the  strike  of  the  vein.     Tlies*^  lands  are  in  the  districts  of 

^*^vo8  and  TavTires,  State  of  Guerrero,  about  25  miles  in  an  air  hne  from 

^citpiulco,  one  of  the  best  ports  on  the   Pacific*     In  addition  to  mineral 

"hidings  there  are  about  18,0tX)  acrej^  of  plantation  lands  and  164,f300  acres 

'^  timber  lands,  latter  carrying  n^edimn  and    high-grade  woods,  including 

^'^^liegood  oak  and  yellow  pine,  which  will  gi\c  the  mine  an  abundant  supply 

*^  timber  for  mining,  building  and  commercial  purposes  for  decades  to  come. 

T^c  district  Is  fertile  and  healthy. 

The  principal  mining  pr«i|)erty  i.s  La  Dicha  group,  about  2,00(K  above 
'^^'levcl,  comprising  various  IiM-ations  on  a  continuotis  vein  of  Hulphide  ore 
wpw^ards  of  5  miles  in  length,  continuily  being  proven  by  a  hcjivy  gossan 
rapfiing  and  also  a  series  of  mountain  streams  that  have  crossctit  tlie  vein 
dowrn  to  the  sulphide  zone  at  intervals  of  a  quarter  to  a  half  mile,  the  width 
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of  tills  ore  btxly  varying  from  ISt/  to  225',     C<mntr>*  rocks  are  gra: 
porphyry,  limeatone,  »t'hists  aad  qnnriz^  the  ore  bod^  hziving  a  granite  U 
wall  and  schistose  hania^ing.     This  ore  liody  liiis  h>ecn  exposed  to  a  tjefr»t^^ 
of  745'  at  one  f)ouit,  by  a  stream  cutting  through^  and  m  estimated  by 
Mitchell  to  contain  at  least   :iO,mM},(KX)  tons  of  (i%  aelf-fliuting  8ul'pbi<i« 
ore.     In  addition  to  this  copper  vein,  tJie  company  has  upon  il€  exteus.i "^""^ 
landed  lioldings  promising  bodies  of  cool  and  iron  ore,  with  sundrj'  o 
of  silver  and  gold. 

Development,  which  Ims  been  greatly  added  by  nature  m  crosscuttm 
the  vein  at  mnnerou.s  points,  is  by  tunneb  25IJ  to  .54X)  men  being  employ'"' 
in  the  company's  openitions,  mniidy  in  actual  deAelMpnient  work,  TIe 
are  also  several  shaft.s  sinking,  but  the  mitnml  topography  will  permit  extira*c^ 
lion  aljii06t  exclusively  hy  tunnel,  to  goiwl  advantage,  for  some  ye«rs  to  co«:»J' 
Tlie  Rio  Alcwparosa  parallels  a  considi^raltle  portion  of  the  vein,  receiv^ 
the  ftnmller  streams  that  have  crosscut  (lie  ore  body.  Between  shaft  Nc* 
and  tunnel  No.  1  is  a  stream  crossing  the  ore  body,  which  there  lias  a  wi^:ltfc 
of  225',,  and  on  each  side  of  this  stream  tunnels  liave  been  driven  into  Cli^ 
ort%  which  gi\es  a.ssays  of  7%  to  25%  copper.  Tunnel  No.  2  is  about  VS' 
long,  ^vith  20'  in  ore  ai*saying  up  to  70%.  Tunnel  No.  3,  325'  south,  is  1^  30' 
long:  tunnel  No.  4,  325'  next  south,  in  213'  long,  and  is  to  be  connect  ^*^ 
with  shaft  No,  2,  tl3'  in  d*^pth,  the  ort'  shown  a\eraging  6%.  Next  sio«-**'' 
050',  is  tunnel  No.  5,  temporarily  abandoned  at  a  length  of  74'  owin^ 
softness  of  ground.  Next  south  is  tunnel  No.  8,  325'  distant  and  354^  It^ufip 
crosscutting  the  vein  for  102',  ore  assaying  !^%  to  22%.  This  tunnel  **• 
a  125'  air-sliaft,  with  a  50'  winze  below,  in  good  ore.  Tunnel  No.  7,  ^ 
next  south,  is  162'  long,  and  150'  s<»uth  of  tunnel  No.  7  b  shaft  No-  3^  wl~»i<' 
is  84'  in  depth.  Next  south,  650',  is  tunnel  No.  8,  288'  long,  breastec:!  '" 
ore  fUH-saying  up  to  58%,  and  a  winze  is  being  sunk  from  this.  Tunnel  N4r»-  ^* 
2,000'  next  south,  and  300'  in  length,  is  not  as  yet  in  the  vein.  No,  4  *t^^ 
will  be  sunk  to  connect  with  this  tunneb  Tumipls  Nos.  4,  B,  S  and  ^  *** 
eftuip]>ed  with  ore-cars  and  track.  All  shiifts  are  of  full  two-oompartr*^^*' 
fihe  and  solidly  timbered,  with  temporary  wo'ixlen  shaft-houses,  iron-shear  1^™- 
None  of  the  tumiels  have  reached  the  footwall,  and  results  secured  wo"'^ 
indicate  the  existence  of  a  vein  averaging  better  then  ItKy  width  for  *^' 
entire  section  of  5,300'  now  under  devclnpmcnl,  Wljile  oxidijced  ore^  ^ 
shown  in  considerable  abundance  u|j«in  and  near  surface,  the  main  ore  L^^y 
is  fdniost  exclusively  clmlcopyrite,  of  self-fluxing  comjxisition^  Tlu'  wt^"^ 
has  about  7,300'  of  underground  openings,  estimated  to  develop  al-»*nJj 
2,000,000  tons  of  ore. 

About  3  miles  from  the  southern  end  of   the  mine  is  a  river  ginii|f  ^ 
available  head  of  200',  if  developed  by  a  tunnel  of  about  l.iUHy  length,  wln*'^' 
woidd  develop  about  8,000  \\.  p.  in  the  dry  8cas<jn.     There  is  also  a  jjmJiW'^ 
water  power  available  on  the  Hio  Alcaparosa,  for  which  a  350-h.  p.  pl*^' 
hivs  been  ordered,  for  the  npenitinn  of  1  hoists,  10  |.K»wer  drills,  a  sa' 
ice  pUnl  xmd  electric  lighling 

The  ranch  El  Kincon,  <>f  ls,00tl  acre?*,  owned  by  the  Milcliell  com] 
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''has  fi^OOO  coffc»c  f  rp<»s,  1^,000  cacao  trees  and  a  large  number  of  other  tropical 
'r\ut  frees,  with  com,  potfltoes,  etr.,  iincler  rultivatiofi^  and  is  feeding  the 
\arge  fuire  *»f  workmen  eniployed.  StjrffM-n  Improvenients,  mainly  of  a 
lemporiiry  riatun^  iiu-lude  fi  suiitliy,  iLnsay  office,  dwellings,  etc.  The  supply 
'*C  native  l;il>cir  is  g^M^d  and  fairh'  efficient,  wage^  nitigitig  fnim  M)  centfl  to 
^1.50,  Mexican,  per  day.  and  averaging  atK>ut  45  cents  per  day,  gold,  for 
^  ciftflsea. 

A  8meJter-site  \\sm  been  «ele<'ted  at  a  75'  waterfall,  hthI  fhc  town  of 
1-?!  Diclm,  with  about  75  dwellingH,  has  lje<'n  platted  near  the  mine.  Tlie 
Mexico,  Cuernavaca  «V  Pacific  hninch  of  the  Mexican  Central  railway  is 
*wntjy  in  operati<»ti  iicmKS  the  Kin  Balsas,  and  i.-^  to  1>p  rnn^pleted  to  Acapulco, 
**^  fidditinn  to  wliicli  (he  Mitchell  con»pany  plans  hiiiiding  a  45-mile  electric 
•^Uroad  to  the  coast »  this  to  be  of  narruw  giiage,  with  maxinmm  grades  of 
">a8  tlian  2%^  opc^rated  l)y  water  power  and  to  cost  approximately  $250,000. 
■^Uiitmltan  coke  for  the  smelter  can  be  laid  down  in  Acapulco  for  $5  per  ton. 
Beyond  doubt  the  property  of  llic  Mitchell  Mining  Co,  is  of  unusual 
""^eiit,  but  several  years  of  time  and  the  expenditure  of  several  millions  of 
^ollnns  wdl  he  required  to  develop  the  property  aderiuately.  The  ore  body 
^^  of  altogether  exceptional  size,  and  barring  tJie  disadvantage  of  IcK-ation 
**^  a  country  difficult  of  access,  which  difficully  will  eventually  be  overcome, 
*be  circuinj4tance8  surrounding  the  property  are  ynu.sually  favorable,  the 
R*^Kn!  fcature-s  iticluding  low  h-ibor  ei»sts»  large  available  wntcT  fxnvcr,  exlrac- 
tiOh  l>y  tunncl.«<  for  tlic  first  f<'W  years,  cheap  timl^T  ?ui<l  n  fertile  and  healthy 
"Hjilion,  \\%x\\  low  living  custi^  b»r  labor. 

*TSU  BISHI  GOSSHI  KWAISHA.  JAPAK. 

Office:  Mitsu  Hishi  IJldg.,  Vayei?cho,  Kojimaehi,  Tokio>  Japftn.  Prin- 
<*tpiil  otlice:  Hanawa,  Kazuno,  Eiikuchu,  Japan.  T.  Nanbu,  prewdent ; 
*^*  Harnda,  vice-president;  S,  Sho,  secretary";  It.  Tayakawa,  tre^^urer;  A. 
^ainada,  general  matiager.  Company  is  an  extensive  producer  of  copper^ 
*t«  principal  mini^  being  the  t^saruzawa,  Ikuno,  Yoshioka,  Kamioka,  Sado, 
Arakawa  and  Hisanichi. 

The  (>?4aruzawa  mines  are  at   Hanawa,  Hikuchu.     K.  Ishihara,  auper- 

"•tmdcnt;    K.    Okumoto,    snieltcr   supi*riiitendent;    W,    Matsuhaslii,    miJie 

^^Jpcrintendent;   K.    Ikeda,    mill   Huperintendent ;  T.    Kawamura^  engineer. 

'**ifi(U, about  l»tKX)  acres,  with  200  acres  of  miscellaneous  lands,  in  the  Kazuno 

<ii«trici,  showing    ifinumerable  fis.sure   veins  averaging  3'   width,   with  an 

*Vepfl;^(,  depth  of  5tKK^  and  of  great   length,  gi\ing  average  returns  of  6% 

*^pcr  from  sulphide  ore^.     Mine  is  operated  by  S  shafts,  deejiest  470'  and 

f  *»nin  tunnels,  hmgest  IJi^W  and  has  about  In  miles  of  underground  open- 

*^KH.    Has  a  25t^h.  p,  electric  plant  and  a  wmelter  with  two  ^tt-ton  water- 

Jfteket.  furnaces,  turning  out  blister  copf>er  9f>.tKi%  fine.     The  Osaruzawa 

titles  employ  al>oui  !»<MIO  men,  and  at  last  accounts  coinptiny  contemplated 

iliinediale    iu.stalhitioa   of  an  electric    hoisting  platit,    Hcrreshoff'  roasting 

'niMces  and  Wilfley  tables*     Prt»duction   of  the  0$aruzawa  mines  in  1902 

^  2,44iS,0O0  lbs.  of  refined  copper. 

The  Ikuno  mines,   al   Ikuno,  Tajimn,  arc  under  the  general  smperin- 
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tcndenco  of  T.  Hori.  Tbr*?^  .valuable  mines  wore  dis>covered  A.  D.  SOT,  2i| 
in  the  period  1595-1620  \Nere  extensively  worked  iindej"  tlie  matiA|?«iii|j 
of  the  Tokugawu  ^ovemnieiit,  beinjoj  taken  over  by  the  Imperial  povernitii 
in  1S(\8  and  $old  lo  tlie  present  nwners  in  189t>.  The  three  prineipal  mil 
of  tills  ^roup  are  the  Ta.sei,  Kaiiaifase  aiid  Ka«€n.  The  Tasei  mine  hiu 
priiurpftl  vein  averaginf^  14'  in  width,  Avith  numerous  branches,  tmversi 
lipiirile,  propylite  and  lertiar\'  tuffs,  cam^iii^  ardent ite,  native  gold  ii 
silver,  chal  copy  rite,  malachite,  sphalerite,  galena  and  iron  pyrites,  T! 
Kanapase  mine,  near  by,  has  the  8ame  country  rocks  an  the  Ta*M»i,  but 
traverscHi  by  tuisalt  dykes,  a  great  fanlt-seani  .W  to  40'  in  width,  filled  w 
breeciated  country  rock  canynng  6  veins,  with  chalcopyrite,  bornite,  t«tj 
hedrite,  nalive  copper,  argentiti^,  Rtilmite,  Mp!ialerite,  pyrargT^Tite  and  galeii 
The  Ka^ei  mine  ha^  a  countr>^  rock  of  diorite,  traversefl  by  liparite  al 
propylite  dykes,  metallifertnLH  veins  occuring  in  the  diorite  and  carry! 
ehalcop^Tite  and  native  silver,  with  ores  <»f  antimony,  lead,  tine  and  mH 
Production  of  the  Ikuno  miiie^  in  1900  was  9S4,355  lbs,  of  refined  eopp( 
1,260,9^12  monune  of  f^ilver  and  29,620  momnie  of  gold.  The  group  emplq 
about  1,000  men  and  has  steam,  water  and  electric  power. 

The  Yoshioka  tninc,  at  P'ukiya-mura,  Kawadami-gori»  Bitchti,  I 
water  and  electric  power,  with  a  50-lon  smelter  and  employs  aliout  1,0 
men  J  with  M.  Fujioka  a.s  general  superintendent,  I*TT»p*Tty  wa.s  very  diffid 
of  access  until  a  new  road  wan  Imilt  tiy  the  Mitsui  company.  The  ml 
was  opened  circa  1805  and  has  been  continuously  worked  since  then,  I] 
was  never  a  large  producer  until  taken  by  the  pn'sent  owner*  in  1S73.  ( 
is  chiUcopyrite,  as?50ciated  with  iron  pyritcf?,  pyrrhotite  and  ^phiileriti*,  w: 
quartz  gangiie,  and  averages  M%  cop^X'r  after  dre>?*<ing.  Ore  cn-curs  in  vd 
in  eounlrv  rocks  of  clayslate, sandstone  and  schalk stein,  traversed  by  porjiliy 
dykea»  Production  iti  1900  was  1,722,«KI0  momme  of  mlver  and  1,081,3 
lbs*  of  refined  eopi>er. 

The  Sado  mines,  at  Arakawa-eho,  Island  of  Sado,  425  mileti  from  Tok 
have  Y.  Uriu  as  general  superintendent.  The  properly  waa  ottiie<l  by  I 
Mikado  and  operated  a«*  a  sort  of  gfivernment  mining  school  until  ISj 
when  !x»iighi  by  the  Mitsu  Bishi  company.  The  mine<4  have  aurifenS 
ftnd  argentiferous  cupjxT  ores,  and  are  equipped  with  steam,  water  M 
electric  power  and  an  except ionafly  gtwHi  plant  of  modeni  mining  machinei 

The  Kamioka  mine  at  Funatsu,  Voshiki-gori.  Hida,  is  essentially 
silver-lead  mine,  the  ores  consisting  mainly  of  argentiferous  galena,  sphalei^ 
and  chalcopyrite,  a^sm'irtted  with  (*hiys<x'olla.,  malachite,  iron  pyrit**?  H 
nrsenopyrite,  B,  Matsuda  and  V.  Tanikawa  are  isuperiniendent»,  T 
property  has  steam  and  eleetrio  p*>wer  and  a  srLielter*  Since  bought  by  il 
MilHU  Bishl  company,  in  lK8/>,  production  has  materially  increased,  I 
property  now  employing  about  t)00  men.  Output  in  IfHtO  waa  5^7, % 
kin  of  lead,  K,475  Ihs,  of  copiwT  ami  14S,t»70  mornnie  of  silver. 

The  Arakawa  and  Hisanichi  rnirjes,  at  Arakavva-mura,  SenlKiku-gu 
Ugo»  are  under  the  gerveral  superintendeucy  of  M.  Ooye.  The  ArakaV 
fonneriy  knovtn  as  the  l^gaLsawa  mine,  was  reopenetl  1H71,  and  afler 


MIT^L'  Hism-MOCTEZUMA. 


500 


ngm^f^wde  waa   bought  liy  ihe  pre^seut  ovviiem  in  1806.     The 

property  iS^m^  principal  veins,  \\w  largest  averaging  about  24'  witlth, 

^^th  <jiie-third  pay  ore,  but  occ&jionally  branching  into  Bcvt'ral  small  %'eiii». 

The  other  workable  veina  range  5'  to  7'  in  width.     Ore  is  chiefly  ehalcopyritc 

^^sociated  with  iron  pyrit^fs  and  frequently  carrying  native  capper^  cuprite, 

<'hi'3f30colla,  aplialerite  and  galena,  with  a  quartz  gangue.     The  property 

^*^a  water  and  electric  power  and  a  50-tou  smeJtor,  employing  about  1,200 

L  inen.    Production  in  1900  was  1,734,522  lbs.  of  refined  copper, 

H  The  Hisaiiichi  mine,  near  the  Arakawa,  has  argentiferous  ehalcopyritc 

V'ftsscx'iated  with  iron  pyrites  and  sphalerite.    Production  in  1900  was  566,268 

^^los.  of  refined  copper. 

The  Makamine  mine,  locat<?d   in   Kit-akat^*4-myni,    Higi^uslii-l^Buki-gori, 

I^yUga,  was  a  dead  mine  until  n?ccntly  reopened  l»y  the  Wiian  Bishi  company, 
The  ore  Is  chalcopyrile,  associated  with  iron  pyritesi,  iivuraging  3*5%  to 
^%  copper.  l*roduction  for  19(KJ  was  1,208,282  Iba.  of  refined  copper. 
The  Mitsu  Bishi  Gosslu  Kwaisha  shares  with  the  Fiirukawa  Copp<*r 
Company  the  hoTior  of  leading  in  the  Japanci^e  copiK^r  industr>\  Its  manage- 
i^nt  is  cxeeptionally  l»n>ad  and  intelligent  and  the  oiwrations  of  the  company 
*Pc  attended  b^'  deserved  finaniial  wucL-esH. 
MrriERBERGER  KUPFERGEWERKSCHAFT.  AUSTRU. 

Mine  office:  Miihlhach,  SaUburg,  Austria.     A  small  producer,  vvorkujg 
^  Vein  of  6'  to  9',  carrying  cfialcopyrite,  gold  and  nickel. 
MlZUSAWA  MINE.  '  JAPAN. 

^  Mine    office:    Iwasaki-mura,   VVaga-gori,   llikuehu,  Japan.     Mines  tvso 

B*^'*  veins,  at  junction  of  granite  and  lipftrile.     Ore  in  chalcopyrite,  in  quarts 
*^4itigue.     Production  in  1900  was  20tl,331  lbs.  refined  copper. 

Mobile  mute.  georgu. 

A  property   in   Fannin  county,  Georgia,  on  which  a  small  amount  of 
^^^]l  was  done  some  years  ago.     Now  idle. 

*«IA  MOCTEZUMA.  MEXICO. 

Mine  othce:  San  Jos^  de  Guadalupe,  Durango,  Mex.     Romaij  Gaitau, 

^^uer  and  uMinager,     Hits  developed  a  copper  ore  hotly  hy  tunnel. 

^•^OCTEZITMA  COPPER  CO.  MEXICO. 

,^^^     Office:  99  John  St*,  New  York.     Mine  office:  Nacozari,  Sonora,  Mex. 

^^mptoyij  tjOO  men.     Organized  under  laws  of  West  Virginia,  with  cHpitaliza- 

^^n  13.000,000.     Jas.  Douglas,  president;  A.  C.  James,  vice-president;  Geo. 

^^•otman,  secretary"  and  treasurer;  Jas.  8.  Douglas,  superintendent;  J,  S.  Wil- 

^^^ins,  Jr.,  assistant  superintendent;  Geo.   Kingdon,   mine  superintendent; 

^-    *^-  K.  Staiifillf  concentrator  superintendent;  D.  *S,  Giddings  engineer.     Lands, 

*Q  the  Moctezuma  and  Arixpe  districts  of  Sonora,  include  the  Pilares  de  Nac- 

|^**4ri  mine,  6  miles  e.a»t  of  Nacozari,  also  the  Juarez  and  Nicolas  ranches, 

\  about  35,000  acres,  the  mine  lying  in  a  rough,  hilly  country,  near  the 

tiivide  between  the  Yaqui  and  Opasura  ri\^ers.    The  ore  occurs  in  a  broad 

I  friction  lone  in  which  the  original  rock  has  been  broken  into  masses  ranging 

^  111  sixe  from  gravel  up  to  many  tons  in  weight,  the  country  rock  in  thin  crushed 

!  bei&ig  tho  tmitrix  of  the  ore,  which  is  auriferoua  ehalcopyritc  and  occ«- 
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Bional  bomite,  lissocmted  with  Iron  pyrites,  with  no  clo«Hy  defined  fool 
and  mth  a  hanging  wall  dipping  at  an  angle  of  about  S0°.  There  baa 
outcrop  of  rich  rarbouate  ore,  but  croppings  are  mainly  red-stained  porp 
showing  conindcrable  low-grade  hematite.  The  leac)ied  zone  is  about 
in  depth  only,  with  pay-ore  coming  in  at  60^,  The  ore  body  i>*  appari 
about  800'  wide  by  1,500'  long  jn  cross-section  on  surface,  the  area  increi 
at  depth.  The  matrix  is  a  fine-grained  ^ilicious  rhyolite  and  t  he  ore  B 
to  average  about  2.5%  in  copper  tenor,  as  mined,  before  concentration.  ' 
velopment  is  mainly  by  tunnel,  the  Pon  enir  tunnel,  having  20*  gauge  rail 
tracks,  being  about  3,500'  long,  with  extensive  drifting  at  cither  aide> 
having  storage  bins  in  a  25x100'  chainlier,  to  which  ore  is  milled  down  I 
the  upper  workings.  A  long  tunnel  now  driving  is  planned  to  tap  th© 
body  at  a  depth  of  nearly  one-half  mile.  ThLtj  tunnel  is  proving  very  } 
The  main  working  shaft  is  600*  deep,  with  i  levels  opentxl,  sihowing  a^ 
enormous  atopes,  one  of  which.  No,  4  on  the  3d  level,  is  85'  high,  TiS'  i 
and  150'  long. 

The  600-ton  concentrator  ia  in  2  sections,  ct|uippcd  with  2  Blake  cruali 
4  seta  of  54x3*  roughing  rolls,  2  sets  of  hnbhing  rf»lJ^,  24  revolving  scM 
48  Hart2  jigs,  ten  5'  Huntington  mills,  50  six-foot  Fme  \  anners,  20  Bart 
tables,  hydraulic  cla^i^ifienii  and  7  settling  tanks.  8Linies  from  the  i^ttlersi 
worked  by  vanners  exclusively,  and  ftilhi  are  used  in  crusliing,  to  ohv\ 
sliming  aa  far  as  possjiblc.  Tailings  txrv  rrground  and  treated  on  Fruc  fl 
ners.  This  concentrator,  wliich  v\as  designed  l»y  Dr.  L,  D,  Rickells,  wiv«l 
wards  of  90%  of  the  original  ore  \  aluc^^  although  I  lie  ore  is  nc»t  caaily  atiii'tn 
to  treatment.  The  power  enuiprntmt  of  the  concentrator  birludcs  five  aO-l 
motonr,  eight  30-h,  p.  motors  and  one  20-h,  p,  motor. 

The  smelter,  five  miles  from  tlie  mine  and  connected  I  herewith  byauan 
gauge  railroad,  haa  two  42xl3tf  elliptical  water-jacket  funuiccs  uf  (livCopi 
Queen  tyj^e,  with  tilting  wells  on  tJje  ^idc  which  cnn  be  tilled  InHh  fitjwt  I 
rear.  About  40%  of  tlie  t*oar!!e  concentrates  go  direct  to  the  Bineltcr  I 
60%,  mainly  fines,  is  mixed  with  about  5%  of  clay  for  binder  and  britjueK 
for  smelting.  Siilpliide  conceijtrate*f  are  smelted  without  n:»a*siiDg,  FuoM 
charges  consist  of  coarse  concentrates,  green  l»riqncUc.'<,  flue-ditst  briqiK'ti 
converter  alag,  foul  slag  and  calc-sptir,  A  75-h.  p,  dyunmo  furnishcJ  l>ll 
Fumes  from  converters  and  furnaces  pass  into  an  8'  horizontal  »teel  fJuc  Id 
ing  to  a  750'  brick  fiuc  discharging  into  a  70'  brick  stack.  ' 

The  converter  ha^  2  stands,  wi»h  fi'  S*xO'  shells,  nf  the  Copper  Qu 
horixontal  barrel  t>T)e.  The  matte  is  of  very  low  grade  and  reqtnres  ovi 
ton  of  lining  to  make  a  ton  of  blister  copper^  hence  shells  are  lined  extmtW 
with  low-grade  gold-silver  quartz,  mined  from  the  company'**  lands.  1 
duct  b  99%  blister  copper. 

The  plant  haa  steam  and  gas  power,  the  latter  pro\ing  more  economi 
The  gas  plant  lias  Loomis-Pettibone  generators,  making  both  pnxiuccr  i 
wat^f  gose.H,  which  are  stored  in  separate  gasometers  and  mixed  in  due 
po^tion^  before  use.     The  consumpt ifvn  of  fuel  is  under  •!  lbs.  of  wry  inf< 
wood  per  h,  p,-hour.     The  power  plant  has  eight  lOOh.  p,  Crossiey  cm 
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driving  75-kw.  clirect^urrBnt  generators  and  one  200-h,  p.  Crossley  engine 

driving  a  150-k\v.  generator,  engines  being  direct-belted  I o  generators.     Power 

for  tlie  varioviM  departnients  of  the  concentrator  and  smelter  Is  furnished  from 

this   central  station.     Buildings  are  maiJiJy  of  steel,  with  a  brick  machine 

*hop.     Water  is  pumped  from  a  well  in  the  river  by  three  Worthington  and 

one  triplex  pump  to  a  reservoir  a^^d  wanh  water  from  the  concentrator  is 

aetlled  and  used  repeatedly.     The  conipony  also  operate**  a  general  store  and 

tnaiiitains  both  Spanish  and  Englif^h  schools  for  the  l>enefit  of  the  children  of 

employes.     Native  labor  is  paid  S2  to  $3,  Mexican,  for  10  hours  work.     A 

7-inUe  pri%*ate  narrow-gauge  railroad,  known  a^  the  Vork  line,  connects  mine 

and  srnellctr.     The  broa(l*gauge  Nacozari  railroad  from  I><iugla«  reaches  Cos 

"*Aly,  but  iM  to  l»e  extended  2S  miJeii,  from  Cos  lo  Nacozari,  in  19(M. 

Pro<iurtion  of  refined  copper  in  l!X)2  was  9,584, 0!>9  lbs.,  and  for  the  first 

luiUo|i<^)3  w;is  4,1)17,-1.53  lbs.     TIic  cnin|jaiiy  has  expended  several  mill ioiLs 

**f  dnllare  in  developnient  work,  and  despite  the  very  hiw  grade  of  the  ore,  and 

^^  rpfractory  naturr,  lias  itpened  and  eqiTipjied  a  successful  mine  and  plant. 

Tl»€  eompany  is  euti trolled  by  Phelps,  Dotlge  <fe  Co,,  which  is  equivalent  to 

■'^yinR  thai  the  management  b  of  the  very  best,  in  every  respect. 

^ODEt  GOLD  MINING  CO.  #        ARIZOHA. 

Utiice:  1431-79  Dearliom  St.,  Chicago,  111.     Mine  offiee:  McCabe,  Yava- 

P*i  Co,,  Ariz.     Frank  Jaeger,  president;  Chas.  G.  Schreibcr,  seeretaiy;  Cliaa. 

*•  Joslin,  genenil  nmnager.     Pr<:iperty  is  tlie  MiOabe  mine,  carrying  ort*s  of 

t^M,  silver    and  cop|>rr.     Company  sold  j*it«<'k   and   paid    dividends   sim- 

^•ItanpoaHly,  with  thr  aniial  disast n^xis  resuhs.     The  president  and  one  dirf^ctnr 

w**rr  arfr*.fed  Jan.  /»,  1904,  for  fraudulent  use  ttf  the  mailt*.     Jaeger's  prcv 

"otions  include  a  htng  list  of  mining  and  oil  companies,  of  wljieh  the  MimIcI 

'''Wis  the  only  valmiljle  property.     It  is  the  contention  of  the  government 

'•ftt  aUtle  the  McCabc?  mine  of  the  Model  company  may  be  and  probably  is 

'*f  viiliir,  fiitock  ha-^  been  sold   under  fraudulent  representational,  and  that 

'^Iw*  financial  fttalements  were  made  to  shareholder*. 

"tODERK  COPPER  MIKING  CO.  ARIZONA. 

nfluc^  and  nunc:  liishcc^  (Whise  Co.,  Ariz.  Organized  1901,  under  laws 
^*f  Amona,  with  capitalization  $1,C>0(MK)0,  .shareji!  SI  par.  N.  A.  Centers, 
l^'e^ideiit.  O.  H.  Brigg^,  vice-pre.sident  and  general  manager;  R.  A.  Miller, 
***'»t;tary.  Lands  are  28  unpatented  claims,  area  5fK»  acres,  in  the  north- 
^^f^tem  end  of  Tombstone  Canyon,  Warren  district,  .showing  5  flsHure  veins 
' '^fTjnag  carlxinate  and  i*ulpliidc  ore«^  of  which  one  b  being  developed*  this 
'^•ng average  iiKsays  of  1%  copper,  10%  lead,  14  oz.  silver  and  1  oz.  gold  per 
^^^^'  HaK  steam  power  and  four  shafts  of  AiY,  50",  lOO"  and  225'.  Company 
^'^  recently  interpsted  new  capital,  and  plans  active  development  during  1904. 
i^OBoc  MINB.  NEW  MEXICO. 

A  property  in  Grant  Co.,  N.  M.^  on  which  considerable  development 
'•rk  t*c  said  to  have  been  done,  se^cnil  years  ago. 

fOGOLLON  GOLD  &  COPPER  CO,  NEW  MEXICO. 

ortice:  290  Broadway ,  New  York,     Mine  office:  Cooney,  Sot-orro  Co., 

M     C^pitttlixation  $1,(K:k1.000,  shares  $1  par     Paid  a  dividend  of  2^% 
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July  I,  1903.     Thoa.  F,  Curran,  president;  Wni.  Jenk.s,  virf^prpsiidem 
consulting:  engineer;  Geo.  1-*.  Brook.^,  8Pcr<?tary;  W,  .K  WeAtiierbee^  gene 
rtmnager;  T.  F.  Cooney,  mine  miperiritendent,     LandA,  3IJ  rtaims.  area  ne 
500  acres,  including  the  Cooney  mine  of  9  claims,  formeriy  known  as 
Silver  Bar,  and  21  adjoining  claims,  including  the  Peacock  group.    The  Gooo 
and  Peacock  mines  have  produced  copper,  silver  and  gold  to  the  %^ueof  ma 
than  1 1 ,250p000,  in  the  past.     The  C<H:>ney  has  a  5'  to  W  vein  with  ore  a  ven 
ing  well  in  copper  and  carr>ing  fair  gold  values.    The  mine  has  6  bveb  open 
and  at  the  end  of  1903  was  producing  about  70  tons  of  ore  daily,  which] 
concentrated  12  into  1,  in  a  concentrator  increased  to  75  ton^  daily  capacil 
in  1903,  and  to  be  increased  to  100  tons  in  1904^  the  mine  shipping  about ^ 
tons  of  high  grade-concentrat-es  daily  to  the  El  Paso  smelter.     Surface  in 
proveraents  include  a  steam  plant^  hoists,  an  800-ton  ore  bin,  necessary*  min^ 
buildings  and  a  number  of  dwellings.     The  property  is  one  of  considershlm 
merit,  though  somewhat  handicapped  by  diffkulty  of  access,  and  seems  to  1 
handled  conservati\cly  and  successfully. 

MOGUL  DRAINAGE  A  TRANSPORTATION,  TTJNWEL,  COLOF 

MINING  &  MILLING  CO. 

Mine   offi^:   Eiidorai    Colo.     Idle.     John    A,  Oilfillan,  superintcndcn 
Ores  carry  gold,  silver,  copper  and  lead- 

MOHAWK  MINING  CO.  MICHIGi 

Office:     11-13     William    St.,     New    York.      Mine    office:     Kearsuri 
Mich.     Mill  office:  Gay,  Mich.     Organized  Novemljcr,  1808,  under  law* 
Michigan,  with  capitalization  $2,5l)0;lXM)t  sharm  $25  par,  $21  paid  in.    l-i 
assesament  was  12,   in  January,   1903.     Annual  meeting,  la^t  Tuesday 
March*     Boston  8afe  Deposit  A'  Trust  Co.,  registrar.     American  ljc»n 
Trust  Co,,  of  Boston,  transfer  agent.     John    Btanton,  president;  Jalm 
Stanton,  secretary'  and  treasurer;  Fred  Smith,  sup«Tirit*ndent;  prpcrdti 
officers,  Jos.  E.  Gay  and  Wm.  A.  Paine,  directors;  Willartl  J.  Smithy  as5<i«l^^ 
auptTintendent;   Frank  Getchcll,  clerk;   H,  S,   Shearer,  mill  supcrtnleodci 
John  Trevorrow,  mining  captain;  F.  W'm.  Hartmann,  engineer. 

OfBcial  returns  to  the  state  of  Michigan,  as  of  date  Jan.  I,  1903, 
close  the  following  figures: 

\mount  cash  paid   in  on  capital  stock. ...........    . II,. "590,43.1. <^ 

Amount  paid  l^y  conveyance  of  property  to  company. ,        45C\0<O-W 

Entire  amount  invested  in  real  eetate .»,.,...        45f».*23tt.** 

Amount  of  personal  estate U}5,0^'^m 

Amount  of  unsecured  or  floating  debt. ,  124^433.^1 

Production  of  copper,  im^2. 226,824  U**  ] 

Mineral  lands,  8f)0  acres,  are  in  an  irregular  tract  haiing  its  axis  on  l^'' 
strike  of  the  lode,  in  Sectiom  27,  28,  33  and  34.  T.  57  N.,  R.  32  W.,  Kewcri**'  j 
county,  Michigan.     The  Kearsarge  amygdaloid  lode»  on  which  the  mi"*'  ^i 
opened,  outcrops  for  about  one  mile  on    the  Mohawk  tract  and  I  he  deep 
shaft  can  be  sunk  on  tlie  dip  of  the  lode  for  nearly  one  and  a  half  miles  on  ih 
company^B  lands.     The  Mohawk  Is  4  miles  northeast  of  Calumet,  and  has  th 
Ahmeek  and  Seneca  on  tlie  north,  the  Bacon  ^  Jacob  tract  on  the  cast  i 
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*<>^ih,  and  the  Ahmeek  on  the  w<*«t.  T!ie  southern  boyndan'  is  a  trifle  more 
^^Ti  one-half  mile  from  the  northern  houndarj^  at  the  Kearsarge  mine  of  the 
^OsccoIa  Consolidated,  and  the  southermost  shaft  is  about  two  miles  northeast 
^P^  *J»e  nort heTiimost  shaft  of  the  Wolverine,  opened  on  the  same  lode.  The 
Mohawk,  formerly  known  as  the  Fulton,  was  suppos^ed  to  lie  too  far  eaat  to 
r^JT^  the  crop  of  the  Kearsarg:e  lode,  ynlil  the  Kearftarge  bt»d  was  founds 
*<^ci dentally,  by  t  he  cutting  of  a  wood-road,  circa  I89t>,  The  property  carries 
^ffUfidry  other  cupriferous  amygdaloid  beds,  which  may  be  given  attention 
it-er^  work  wiselj'  having  been  confined  to  development  of  a  mine  on 
^^  Kearsaige  bed. 

The  Mohawk  has  4  shafts,  numbered  from  north  to  south.    No.  1,  about 

[  1,50(K  south  of  the  point  where  the  outcrop  of  the  lode  paaaea  over  thenorth- 

,  wn  line,  is  9H(y  deep.     No.  2,  about   l,lfMr   next  southwest,   is  700'  deep. 

[^*o.  3,  1,100'  next  50uthw«it,  is  6(37'  deep.     No,  1,1,  300'  next  southwest,  is 

I  ^W  deep.     The  shafts  are  of  tmifomi  size,  8x18'  inside  of  timbers,  with  solid 

I  < Hbbing  through  the  overburden,  and  are  to  have  identical  equipments.    No.,  4 

**hjift  has  a  Nordberg  compound   conical-drum  hoist,  good   for  a  depth  of 

'^.000'  and  similar  hoists  are  to  be  installed  in  1904  at  shafts  I  and  2,  and 

eventually  at  No.  3  also.     Shafts  1^  2  and  4  ha^"e  combination  shaft-rock- 

l^'ouses  fitted  with  12x24*  Nordberg  engines  and  rock-crushers.     No.  3  rock- 

Hmse,  burned  in  the  fall  of  1903,  is  to  l>e  replaced  by  a  steel  structure  in  1904. 

?tode  runs  15'  to  18'  wide,  or  about  the  same  as  at  the  Wolverine,  and  is 

■>mewhat  richer  than  the  Wohcrine  was  at  similar  depth,  but  not  so  rich  as 

»«ie  Woh'erinc  now  is  in  its  bottom  workings.     The  openings  from  No.   1 

i/t  and  the  north  drift  from  No.  2  are  almost   uniformly  good.     Between 

Wis  Nos.  2  and  3  there  is  some  poor  ground,  though  this  section  sliows 

^provement  at  depth.     No.  4,  the  poorest  shaft  of  the  mine  near  surface, 

now  possibly  the  beat  at  depth,  the  south  drifts  showing  exceptionally  rich 

nuud,  while  the  highly  favon\l>!e  developments  at  the  Ahmeek,  south   of 

^ ^.  4,  insure  a  continuance  of  rich  ground  to  the  lioumlarj-  line,  there  being 

1  for  one  additional  sliaft  .sout  h  of  No.  4.     Al>i.>ut  30  jiower  drills  are  in  vise 

I  the  lower  workings  sho>v  a  .Hlight  but  steady  iiM'tense  in  values. 

Croasing  the  amygdaloid  bed,  at  approximately  riglit  angles  and  with 

^■^ftrly  vertical  dip  art'  3  fissure  \'eins  carrying  sundrj- arsenides  of  copper,  in- 

»«vtding  stibio-domeykite,  moliawk-wliitneyite,  mohawkite  and  keweenawite, 

-  ^^^  latter  being  peculiar  to  this  mine  and  described  in  the  chapter  on  miner* 

^**^^    The  most  important  commercially  is  mohawkite,  this  occurring  in 

I    ^'^iiRicicrable  quantities  in  the  upper  north  drifts  of  No.  1  shaft,  the  vein 

'^^'^ag  3*  to  3'  in  width  and  being  mineralized  at  the  crossing  of  the  amyg- 

^loicj,  ttnd  for  an  indefinte  but  usually  short  distance  on  either  side.     The 

^  **^hiwkite  and  allied  arsenides  of  copper  oceaaional!y  occur  massi\'e,  but 

^'*  commonly  disseminated  in  an  arenaceous!  gangue,  and  after  hand-cnbbitig 

^irry  values  of  1100  to  SI 50  per  ton.     On  tlie  (>th  and  7th  levels  the  mineral 

*'ontenta  of  the  principal  fissure  vein  are  small,  and  apparently'  the  produc* 

tion  of  mo  haw  kite  for  the  future  will  be  trifling. 

face  plant  is  well  adapted  to  the  mine's  requirements,  including 
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niuchine  shop,  .smithy  and  eoinbimilioii  carpenter  shop  and  \\arehoiL'*e, 
30xG0'  in  aiie,  with  boiler  and  engine  houses  nt  eacli  shaft,  hanis  and  a  corm 
able  number  of  substantial  dwellings.     A  60-drill  air  eoiijpres««or  is  to  be  i 
stalled  early  in  1904. 

The  Mohawk  is  re4iched  frum  the  snutli  l>v  the  Mineral  Range  rail] 
and  is  connected  with  its  mill  Ijv  the  Mohawk  <fc  Tra>  erse  Hay  railroad,  ui 
13  miles  of  main  line,  owned  jointly  liy  the  Muhawk  and  Wolverine  coi 
pantes,  and  operated  under  eontraet  iiy  tfie  Minend  Range  railroad. 

The  Mohawk  mill,  standiitg  opjxjsite  the  Wolverine  mill,  i»  at  Gay.  tie 
the  mouth  of  the  Tobacco  river,  on  Traverse  Ray,  Lake  Superior 
20,lXK),000-gaUon  triple-exptmsioii  Snow  pump  funnshei*  water  for  both  mili^?, 
tlie  pumphouse  standing  near  the  river,  from  wliich  water  is  taken.  TM^ie 
mill,  planned  for  four  heads,  is  17^Sx206'  in  size,  of  .steel  frame  sheathed  wi'^ili 
iron,  on  foundations  of  sandstone  quarried  from  the  company'**  own  lanc^^^ 
A  steel  trestle,  350'  long  and  50'  ni  extreme  height,  leadi*  into  the  mill,  load*^ 
ears  being  pulled  up  this  incline  by  a  winding-engine.  The  fijrst  stamp  nv~«? 
started  Dec.  4,  1902,  and  at  the  clo,«e  of  1903  the  third  head  was  nearly  rea.«Jy 
to  go  into  conunissioii,  A  steel  puniphouse  adjoining  the  mill  hati  four  250-11- 
Stirhng  water-tube  bollerH.  Tiie  mtil  is  ec^uipixxi  with  the  latest  \%a5hm 
maehiner}^  and  has  a  Chilean  regrinding  mill  and  tnilley  enrriers  for  1 
rnpper.  The  townsite  at  the  mill,  named  in  desc^rved  hotior  of  Jo«.  E.  G 
It>ng  and  aetively  identified  with  lioneat  and  nuceesj^ful  cop^x^r  nnning  in '•^ 
Lake  Superior  district,  haastrcetH,  w^ter-main.s  and  Imlniiu.s,  with  a  num 
of  sulistantial  dwellings  o<*cu|)ied  l>y  ernijloye.K.  The  wharf  on  Traverse  R-^ 
a  short  distant^*  from  the  mill,  \s  30x3O(»',  with  It'  of  clear  water  along*'*, 
and  i.^  fitted  with  eoabhoisln  and  sinragc  whetls,  ample  for  the  neetb  of  b« 
the  Mohawk  ajul  Wolverine  mine.'s. 

The  highly  favorable  estimate  of  the  Mohawk  mine  given  in  tlie  first  «^ 
tjon  of  the  Cop|ier  Handbook  baa  iR^en  proven  fully  warranted  by  rwsulta 
cured  in  1903,  the  first  year's  output  of  refined  copper  having  been  al 
<i,45t^0iX>  Xha,,  an  average  of  al>out   22  lbs,  f»f  fine  copper  per  ton  from     ^' 
rock  stamped,  or  about  the  same  a.s  the  a^  emge  of  the  Wolverine  five  y* 
pre>'iously.     Prtxluction  will  be  materially  int  ix'a.**ed  in  1904  by  the  \^ 
tlie  third  stamp,  with  the  a-ssLstance  of  No*  4  8haft.     The  company  made  j«*J*** 
Rtantia!  net  earnings  in  1903  and  will  prol>ably  be  hi  a  piisition  to  declare  ^** 
first  dividend  in  1905.     A  dividend  could  be  paitl  earlier,  but  tlie  fHjlicV  <>' 
the  Stanton  management  Ls  invariably  a  prudent  one  and  no  dividends  n***" 
be  expected  until  a  reserve  of  at  least  $259,000  is  provided  for  ordinary  woffc-* 
ing  capital  and  extraordinary^  contingencies,     Tlie  mine  is  one  of  the  l>es*  **' 
the  I^ke  Superior  district,  and  it*<  management  is  in  e^'er)*  way  rqual  to  i*^ 
mine. 
MOJAVE  COPPER  CO*  CALIF0R5IA. 

Mine  office:   Red  Rock,  Laaaen  Co.,  Tal.     li,  D.  Hnnie,    manager,  ** 
laat  accounts.     Has  secured  assays  of  13%  tn  30'!y  coppjer. 
MOLLIE  GIBSON  GROITP.  BRITISH  COLUMBIA. 

At  Menzietj   Hay,    Discovery   Pa^isage,   N'Mn.'uiiio  di^tnit     H    t'     Seme 
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<ipvelopmt*nt  work  i^-as  done  iiiid  :*  |^r  ore-l>ody  encountered  in  1901, 

Sinre  idle. 

MOUIE  STARK  COPPER  MIWIIIG  CO.  WYOMINCJ. 

Office:  care  of  Dr.  G.  A.  Thonia*,  92  North  State  8t.,  Chicago,  111.     Mine 
office;  Eiicampiuen I,  C-ftrlujii  Co.,  Wyo.     J,  M,  Thomas,  Jr.,  ^rrncral  manager. 
HiiAalOO'  tuririel  ofM?(Lirig  a  contact  vein  ftiid  8hi{)e  a  little  ore  over  the  a4*rial 
'fani  of  the  Xorth  Anierirau  Copper  Co,  to  the  latt'er'^s  smelter. 
MORA  k  PARYS  MUTES,  LTD.  WALES, 

Offices:  Amhvch,  Angrlesey,  Wales.  E.  J.  Abbott,  chainmm;  H.  D.  Har- 
^t  secretary.  Capital,  nominal,  £75,IX)0;  issued,  £58,000;  del>entures, 
£20,(100  at  6%  and  £10,0(K)  al  1%,  lMiid»,  1,067  arrcM,  with  imprcjvcd 
^ftteMroiitage,  warehouses,  tram  ways,  etc.  Make**  a  little  c*ip|>er  by  cemen- 
fi^tion  from  mine-waters.  Mines  in  this  district  were  wnrked  by  tlie  Homanj^. 
^^rfi  mine  was  opened  176H,  and  made  .3,0(XJ  tons  of  copper  in  1784.  Presetjt 
prodijiiion  it<  25  to  50  Unu  refined  copjier  yearly. 

itOKARCH  COPPER  MIIflNG  CO.  CALIFORIfU. 

Office:  326  Po^st  St.,  San  Franci^o,  Cal  Mine  office:  Caliahajj,  Siskiyou 
^ ,  CaL  C»  F,  Fattey,  president ;  Cliaa.  K.  Dickenson,  secretary  aiid 
^f«i«arer-  Organized  under  laws  of  South  Dakota,  witli  capitalization 
♦200jOOO,  shares  $1  par,  l^nds,  640  acres,  showing  two  veins  carr>ini; 
•Sprite,  melaeonile,  mnlarhite,  a/.urite,  chalcocite,  boniile  and  chalco- 
P3tite,  opened  by  a  2i)AY  tunnel  and  giving  assays  of  11.25%  ropper  aiid 

^.50  gold  per  ton,  with  traces  of  silver.     Also  has  a  ^ein  of   atirtferous 

J^ud  urgent  if erous  galena. 

IfORARCH  GOLD  A  COPPER  MIIfES,  LTD.  BRITISH  COLUMBIA. 

Letters  returned  unclaimed  from  fonner  ofTiee,  Portland,  Oregon,  and 

"Jriucr  mine  office,  Nelsoii,  B.  C. 

*tONARCH  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office:  219-53  Statfi  St,,  Boston,  Ma^ss.     John  B.  Hathaway,  president; 

Q^o,  E,  Warren,  »ccn*tar>';  G.  P.  Morrill,  treasurer;  C,   L,  Barker,  general 

"^^nager     Lands,   are   in   the   Big   Bug  di^triet   of   'V'a\apui   Co.,   Arizona, 

*i^Wteurer  of  the  comjmny  \\ rites  that  tlie  property  m  no\  ti  t>rodu(er  and 

^"ftt  inihersl  valuer  are  mainly  gold 

^OITARCH  BCINING,  MILLING,  TUNNEL,  COLORAI>0. 

TRANSPORTATION  A  POWER  CO. 
Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.     Geo.  E.  McClelland 

*^perintendent.     Property    is    the    Freeland    mine,    carrj^ing   ore^   of  gold 

Silver^  copper  and  lead.     Has  electric  power  and  employs  about  25  men. 

^OHD  NICKEL  CO.,  LTD.  '  ONTARIO. 

Offirei*:  .S9,    Victoria  .St,,   I^ondon,    E.   C,   Eng.     Mine  office:  Victoria 

^^inen,    .\lgoma,    Ont.     Works    ofTire :    Clydach,    Wales,     Registered    Sept. 

20,  1900,  with  capitahzation  £600,WK),  in  300,000  ordinary  shares,  par  £1  ; 

5,000  deferred  shares,  par  £1,  and  S;000  cumulative  7%  preference  shai'es, 

p>f  £5      Dr.  Ludwig  Mond,  F.  R,  S.,  chairman;  Robt.  Mathias,  secretary; 

Dr,  Bernard  Mohr,  general  manager;  Hiram  Hixon,  mine  manager.     Lands, 

5,360  acre®  freehold  and  1,550  acre?  leasehold  under  3-year  option,  in  the 
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townfihipsof  Blezard,  Denisonaud  Gsi-son,  Suclbur>'  district,  .AJgoma,  Ontario, 
carrying  cuprifertius  and  nickeliferous  pyrrhotite,  quite  cxlGiisively  de%*clop^ 
fequipmeiit  iiitludcs  steam  platit,  aeriaJ  tramway  and  a  smdtcr  nu&ktng 
matte  averaging  about  40%  each  in  copper  and  nickel.  The  Welch  works 
include  a  new  refinery  and  blucstone  plant,  and  are  being  doultled  in  capactty. 
All  mining  work  was  suspended  in  spring  of  1903,  owing  to  ac^cumulaticm 
of  matte  beyond  the  capacity  of  the  refinery,  but  it  b  pdonned  to  reeume 
mining  in  the  spring  of  1904. 
HOmiOR  MIHE*  MONTAJIA. 

At  Butte,  Silver  Bow  Co.,  Mont.     Owned  by  Aimconda  Copper  Com- 
pany and  leased  to  Michael  O'Farrell.     G.  A.  Harrington,  eupcrint^ndent. 
Employs  about  25  men.     Produces  copper  and  silv  er.     Is  connected  under- 
gruund  with  the  J,  I.  C.  and  Ground  *Squirrel  mines. 
MONITOR  MINING  CO,  BRITISH  C0L1TMBIA. 

Letter:?  returned  unclaimed  from  Albenii,  Vancouxcr  Inland,  B.  C.but 
development  work  was  In  progress,  with  a  small  force,  at  la-st  accounts. 
MONTAGNAT  MINE.  NEW  rAiynnmA 

Mine  office;  Diahot,  New  Caledonia.     A  new  properly,  in  process  ol 
development,  &aid  to  have  an  ore  body  of  cousidcrabic  &i:fie. 
MONTANA  CONSOLIDATED  MINING  CO.  MONTANA 


Letters  returned  unclaimed  from  forn\er  office,  79  Wall  St.,  New  V"»t' 
and  former  mine  office,  Salt  esc,  Missoula  Co.,  Mont, 
MONTANA  COPPER  &  GOLD  MINING  CO.  MONTANA^^ 

Office:  13.5  Adarni?  St.,  Chicago,  lU.     Letter  returned    unclaimed  froi^      a 
former   mine   office,    Dillon,    Montana,     Capitalization   $l,0<K),tWJO.     -\lt»ci 
G.  Beaunisnc,  president;  A.  Percy  Ballou,  secretary'.     Landfi,  sundr)'  cl 
in  t!ie  Stone  Creek  district,  Madison  county,  Montana. 
MONTANA  COFFER  MINING  CO.  HONTANiPi^^ 

Letter  returned  undaimed  from  former  mme  office,  Helnnille,  Lei*-^ ^t» 

«fe  Clarke  Co.,  Mont. 

MONTANA  GOLD  MlNIIItJ  CO.  MONTANJi^^A. 

Supposed  to  be  a  consolidation  of  the  Inlcmational  Copper  A-  G<»C"  ^■nJd 
Mining  Co.,  of  Mexico,  and  the  Montana  Copfx^r  Jk  Golil  Mining  Co.,  latt*-^^3ef 
owning  the  Ballarat  and  G  other  claims  in  Madi&on  county,  Montana. 
MONTANA  MINERAL  LAND  DEVELOPMENT  CO.  '  MONTAN ^ 

Mine  office:  Basin,  Jeffer&on  Co»,  Mont.     Geo.  B.  Drakenfeld,  gen^^^^^ 
manager.     Property  is  the  Eva  May  mine,  cajT>'ing  ores  of  copper,  feil\     ^?a 
gold  and  lead.     Has  stejim  power  and  employs  about  15  men. 
MONTANA  MINING  &  DEVELOPMENT  CO.  MONTAW^ 

Office;  812  Park  Row  BIdg.,  Pitt>^burg»  Pa.     Mine  office:  Carter,  Ifi^ 
soula  Co.,  Mont.     Oi^anijsed  under  law.s  of  South  Dakota,  tvith  capiuh^aticc 
$1,000,000,  in  810,000  coinmon  shares,  par  $1,  and  2,000  preferred  siiarft"; 
par  1100.     Nebon  Weddle,  Jr>,  president;  J,   F.  Hinckley,  secretary  aod 
treasurer:  Wra.  Bryan,  general  manager.     Lands,  23  claims  and  II  miJl- 
sites,  area  530  acres,  showing  a  vein  of  20'  to  35'  width,  opened  by  a  200' 
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KOHTAnA  ORE  PURCHASING  CO,  MOIH'AHA. 

Office:  31  Nassau  St.,  New  York,     Mine  ofhce:  Butte,  Silver  Bow  Co., 
Organtxed  1883,  udcIit  laws  of  Motitatia^  with  capitalization  S2,5CI0,0(.¥) ; 
[dtbeotuiCiS,  11,000,000  firet-iiiortgage  6%  boncLj.     F.  August  Heiiixe,  presi- 
dent aiac!  general  manager;  John  MarGinnls,  vice-president ;  Arthur  P.  Hein«e^ 
\mmUkTy\  StJinley  Gifford,  treasurer.     Is  controlled  by  the  Unitetl  Copper 
Co.,  wliich  holds  76,791  shares  out  of  80,000  shares  iasuedf  and  owns  the 
I  cBllie  issue  of  bonds.     Property  inciude«  the  Earua,  8nohomi«h,  Tramway, 
I  lohikitowi].  Glengarry,  Mountain  Chief  and  other  mines,  a  number  of  which 
we  in  litigation  with  the  Amalgamated  intere«t«  ov^er  titlei?,  apexe*?,  etc.,  and 
seveml  of  which  are  owned  through  .subsidiary  corporations,  in  accordance 
*ith  the  Montana  plan  of  organizing  a  variety  of  coiiiparii«*s  upon  a  f^ingle 
property,  to  the  great  confusion  of  all  earnest  inquirers  for  fundamental 
^tfi.    Company   leaaes  a   1,000-toQ   concentrator  at   Basin  and  operates 
i  smelter  at  Butte. 

The  following  table  gives  a  summary  of  operations  and  result*  for  the 
fiwiiyear  ending  June  30,  1903: 

Tons  of  or«  mined 293,332.00 

Gross  yield  per  ton ., $  12 .  23 

Total  cost  of  mining 1,039,029,88 

Coet  of  mining  \yer  ton 3 .  54 

Total  cost  of  transportation 96,332.80 

Cost  of  transportation  per  ton ^ , ,  32.'5 

Total  cost  of  reduction 1,303,564.69 

Cost  of  reduction  p>er  ton 3 .  62 

RecApitulfltion : 

Gross  proceeds  . , $3,687,691 .80 

Cost  of  mining 1,039,029 .88 

Cost  of  reduction 1,303,564  09 

Vmghi  on  ore , 96,332.80 

Co^t  of  marketing,  refinii^g,  etc 548,514 .  23 

Net  proceeds 601,250.23 

JtOITTAKA  &  ARIZOITA  COPPER  CO. 

Charter  surrendered  and  company  disincorporated. 

JtOITTAKA  &  MICHIGAN.  MOlfTAKA, 

Company  by  tins  name  if*  supposed  to  be  operating  on  Catn'on  Creek, 

u^ton  ryunty,  Montiina,  with  a  704 >'  tnniicl,  orcH  axsayin^  up  to  19^^,  copper. 

^OHTAJfA  SCOTCH  BOPTNET  COPPER  MONTAIIA. 

4  GOLD  MINING  CO. 

Office:  Davenport,  Wii>ilungton.     Mine  office:  Cooke,  Park   Co.,  Mont. 

I  ^-  A.  Wilcox,  superintendent.     I^nnds  include  the  Oira,  Maggie  and  Jennie 

^jpioupB,  eanying  ores  of  gold,  silver  and  cnpp**r,  and  employing  10  to  15 

L development  work. 

TANA  VERDE  COPPER  CO.  MONTANA, 

Office:  21  P.irk  Itnw.  New  York.     Mine  office:  82  Owsley  Blk.,  Butte, 

Silver  Bow  C^.,  Mont.    Jos.  Johnston,  general   manager;   N.  F.  Norman, 
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9tH*retar>'   iiml   tr(»JLsurir,     Ury,aiii/Ld    lUUJ.   lifulfr  luww  of  South" 

witli  capitali/aiiufi  $*2,5t)<).iHH),  .sKiiircs  %\   par.     Lands  tire  16  rhuni^  in  tba 

lieniit'f  JiMriLt  i»f  JetTers<iri  county,  30  uxWvf*  innu  UuMo,  .*vl»r»wing  »  litrjsjn 

body  of  l<nv-^rttfle  ore,  traversed  bv  riimver»jiijs  si  null  veins  farryinK  liij^h 

values  ill  mpper  and  %o[d,     Xfine  i«  ilevelai^etl  l>y  ttinncls  af  275'  and  35t/l 

and   equipped    with    Hteum    power  itnd  a  ]l>«Uimp  tiiiti^  CMuployiiii;  HboulT 

25  men.     Is  said  to  ha^'e  contracted  to  s^upply  oro  to  the  new  smelter 

the  Pittt!ihiirjr  A  Montana,  at  Butte. 

MOITTE  CRISTO  MIKE.  MONTANA- 

Mitu'  uifuf;  Rimini,  l^rwis  it  Clarke  Co»t  Mont.     Property  idle. 
MOKTE  CRISTO  GOLD  &   COPPER  CO.  XTIKSL 

iMwv:  428  Dooly    Bldg.,  Salt    Lake  City,  Utaii.     Minr  office:  Milford^ 
Beaver  Co.,  Utah.     C»pit:ili/,atinn  $125,(K)0,  gtiait^  2^i\  par     J    L,  Crai|!|| 
president^  C,   T,   Wanllow,   secretary   and   treasurer;    Edw.   Minirie,  super 
inteiident.     Has  about  1/>(K5'  of  underground  Jevelopment  nntl  \\n»  aei!t 
asBays  up  to  11%  copper  and  72  oa.  silver  per  ton, 
MONTE  RUBIO  GROUP.  SPADIJ 

3Iiiic  oH'ue:  rairno^o,  Huelva,  Sprdn.  Under  leaw  to  Unite*!  Alka 
Co.  C,  it  J,  Suiidlieiiii,  owners;  Wm.  Civithrie  Bowie,  manager.  L&ndsJ 
100  hectareas,  incluthiifr  Monte  Kubio,  Gibraker  and  Atbalcal  Arbalcal  minea^ 
Properties  have  exU^nsiic  remains  of  Roman  ami  nioilern  workings  to  ih« 
water-Ieveb  sliowin^  nninerous  nxasses  of  ferrunincniH  ^anjfue  inipre^niit 
with  copi>er  oxiiie^,  sutiihiili^,  i«Mlphate»  and  c^rbonat^^.  Leasoes  purpose 
liuilriin^  a  raihvay  22  kilometres  to  Coina  Vernk 
SOCIETE  ANONIMA  DELLE  MITflERE  DI  ITALY. 

MONTECATINL 

Offices:  49,   Piujsjsa  Siuita  Apostoli,  Rome,   Italy.     Mine  oflicc: 
chegiano,    Grosweto,    Italy.     Eni]*loys    700    men.     Orjraniaed    1H.H8,    uii 
eapitahKiition   5,000,01X1   lire,  shares   100   lire   par,     nividendw   piud,    ISA 
1002,  were  82  lire  per  share.     L  Ciw?telbolomH\^i.  president;  Alfrtnl  8 
vice-president;  Alfredo  Santori,  s<MTrtarv;  Paul  Miiren«;o,  t*enenil  ; 
Paolo  (Vrrina,  su[>f'rintendent;  Gunliekno  Valkitla,  en>rintH?r 

Ilt>ldiii«:;s   of  this   company    inchjde   the   Mont/ccatint,   Mai^^^ctauji  ati< 
Bocehe^iario   mines,   all   very  ancient   properties,   worked   siun-oasively   bjfj 
the   Etniaeans,    Romans,  Goths  and   Italians.     Massa  Maritirna,   20  miV 
distant,  on  the  Mediterranean  railroa*!,  is*  the  nearest  atation      The  >^antni6 
uf  the  Monteeatini  ore«  is  a  breceiate<l  red  porphyry  carrvin;:  chiUropyhteJ 
bonitte,  di&Heniinated  and  massive  chalcfieite  mui  oeeasional  native  eopfkefJ 
the  ortiv  avera^iui*  about  7*^  in  tenor  a.**  inlue^k     Pre?jent  development  is  bjw 
one  sfiaft  of  125  metres  and  5  turmels,  irivin^  al>out  8,000m.  of  undertrroun 
opeuinj;'^,  with  about  500,00<1  tnns  of  (ire  in  slight.     The  pmperty  bec|Ui{; 
with  sleam  p<»wer  and  has  a  i-oiieentrafor  with  5  cnHhers. 

The  dressed  ores  stent  to  tiie  s^nielter  average  about  3(i%  for  the  Mont 
catini  ndne  and  ahoui   11%  each  for  the  Massetana  and  Bocehepanu  min 
The  smeher,  at  Leghorn,  ha»  4  reverberatory  furnaces  and  a  eonvertor  plant 
abo  a  sulphuric  acid  plant  for  the  utili7>ation  of  the  sidphur,  otvsB^  of  3,5';^ 
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copper  carrjnny  a  bunt  40%  sulphur.     AiinunI  product  iitn  of  the 

company  is  about  5,000  to  5,flO<J  loaaof  9%  tu  10*,;^  <^'rft,  1-,<K1<>  itnuiuf  rupixxj^* 

ttvcraging  3.5%  copper  and  21,000  tons  oi  «niproiL^  pynit"?  liverajnng 

.5%  copper  tenor.     For  the  7  years,   1895-1901,  the  eoaipany   prwiucwl 

257,332  tons  of  ore  of  all  grades »  the  ii\era;;e  Lx^in^,  for  first  grado,  lO<67^o 

copper;  second  K»'ft<ic,  3Ai%  copper  and   15%  sulphur;  thmJ  grade,  '2S7% 

copper,  the  avera;^e  of  all  /prudes  for  7  yeiirs  beinf?  3.68%  copper  and  28,15% 

«ulphur.     Production  of  refined  copper  in  1&03  ts  estimated  at  1,400  metric 

tons, 

HOIfTEREY  GOLD  &  COPPER  ICINING  CO. 

Formerly  at  11  Broadway,  New  York»  hut  left  tin  truce  behind. 
HONTEREY  GOLD  MINING  CO.  WASHINGTON. 

Miii4>  uthee:  Hol^^tcr.  OkaiiOgan  Co.,  VVawh.  M.  M,  WaUb,  .suiH-rin* 
teudcjit    at  last  arronnts.     Ores  carry  ;rokl,  siher,  cop|H^r  ami  \n\d. 

Monterey  smelting  a  refining  co.  mexico. 

Office  atid   wtirkn:   Moiitt'Pc\v,   Nuevo    Leon,   Mex.     Capitaliisatioti   was 
"defeased  in  19a3  to  S8,000,OfX>,  Mexican,     Has  an  exteuHive  smeltifi«?  plant, 
***ti  docs  a  lar|2:e  custom  business  on  silver,  lead  and  copfwr  ores. 
^^OITTEZUMA  MINE.  SOUTH  DAKOTA. 

Mine  office:  Deadwoocl,  Custer  Co,,  S.  D.     Owned  by  C.  \\\  Cnrpenter, 
•   T  Gillmcire  and  Kobt,  Giltner.     IVodnrKs  abunl  KtO  tons  th%\W  r»f  low- 
8*^^i*  ore,  carryiti;;  values  of  $2  to  S3  per  ton  iti  ^olvl  itiiil  cnppor,  ajid  u^ed 
^^clusively  for  fluxinji-ore  at  the  Golden  Reward  smelter,  in  Deadwwid, 
^OjfTEZlTMA  COPPER  CO,  NEW  MEXICO. 

Office:  Albuquerque,  N.  M.  Incorporated  1902,  with  capitaUiiation 
*^O0,000,  shares  SI  par,  by  Geo.  Crocker,  Chas.  Hall  Wheeler  and  Morris 
^-  Brewer, 

^OlfTEZUMA  LEAD  CO.  MEXICO. 

Mine  office:  8anta  Barl^ara,  Parral,  Chihuahua,  .'^Icx.  A  lead  and 
**tic  mine,  c^irryiuf^  incidentid  values  in  gold  and  silver,  with  0.5%  to  1% 
•^^pper,     Production,  about  rJO,(XK}  tons  of  ore  yearly, 

'Montezuma  boning  co.  Washington* 

A  ^rroup  of  6  cbiints,  located  9  miles  from  Fairfax,  Wash.  Ore  occurs 
^  sligliiiy  auriferous  cJmlcopyrite,  in  a  fissure  vein  traversing  diorite.  Has 
otijy  limited  de\*elopment, 

^ontgobiery  gold  leaf  mining  go,  new  jersey. 

Office:  Belvidere,  N.J.     H.  G.  Deshler.  secretary'  and  treasurer.     Lands, 
mineral  rights  t<i  1,028  acres,  in  Pahaquarry  Twp..  Warren  Co.,  N.  J.,  formerly 
*ork<*d  as  a  copper  mine  and  shf>wmf^  lo\v-gra<le  ore  in  old  workings. 
MOITTPELIER  copper  mining  a  smelting  CO.  IDAHO. 

Mine  otfice:  Montpelier,  l^ar  Lake  Co.,  blaho,     Fredk.  W.  Rose  super- 
if>tifnd<*nt.     Property  iTicludes  the  Duke,  Emerald  and  other  tnines  carrying 
flrjreritifertiiis  copper  ore.      bile  at  laf$t  aecouiit?^,  but  resumption  planned. 
JfOICTREAL  GROUP.  UTAH. 

Oflice:  care  of  Hon,  A.  B.  Lcwb^  Salt  I^ko  City,  Utah.     Mine  offiee: 
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Milford,  Beaver  Co.,  Utah.     Lauds,  SOO  acres.     Property  has  shipped 

giving  smelter  returns  of  30%  copper  and  $6  gold  per  ton. 

MOIfTREAL  &  BOSTON  COPPER  CO.,  LTD.  BRITISH  COLUMBLa 

Office:  Canadii  Life  Bldg.,  Montreal,  P.  Q.^  Canada.     Mine  office:  Gre^i 
wood,  B.  C.     Employs  about  100  men.      Organized  1898^  under  laws  of  No\ 
Scotia r  with  capi tali zat Ion  13,000,000,  shares  $5  par.     Annual  meeting  is 
April.     Stock  is  listed  on  the  Boston  exchange.     State  Street  TnLst  Co., 
Boston,  and  Munroc  *fc  Mimroe,  25  Broad  St.,  New  York,  are  lratu?fer  a^enla* 
Old  Colony  Trust  Co.,  Beaton,  and  Knickerhot  kc*r  Tnisi  Co.,  New  York,  ■»  I 
registrars.     H.  H.  Melvilk\  president;  J.  N,  Greenshiddjs,  first  vit-r-presideflt; " 
Tho®.  Crockett^  second  vice-president;  A.  Munroe,  secretary  and  treasurer;^ 
preceding  officers;  J.  C.   Mt-Diarniid,   DeLanrcy   Nicoll,   \Vm.   Mitchell,  G. 
Creighlon  Webb,  W.  F.  Beal,  J.  Wesley  Allison,  Cfia^.  M.  Jessup  and  W,  N. 
Coler,  Jr.,  directors;  Harry  Johnis,  mine  superintendent;  Albert  L  GoodaU, 
smelter  superintendent;  Maleolm  Gailbrailli,  engineer. 

Lands,  112  acres,  held  under  crown  grant,  also  a  smelter  site  of  32  acres, 
a  towosite  of  80  acres  and  a  water  power  at  Boundary  Falls,  in  the  Dead- 
wood  camp  on  the  Boundary  Creek  district,  British  Columbia.  Lands  show 
four  lenses  of  low-grade  sulphide  ores  containing  large  percentages  of  iron, 
silica  and  lime,  renderijig  the  ore^s  self-fluxing.  The  claims  of  the  company 
are  the  Sunset  and  Crown  Silver,  on  which  the  principal  development  has  been 
secured,  also  the  Jewel,  Morrison  No.  7,  Ruby,  King  Solomon,  C.  O.  D.  and 
Florence  fraction.  The  ore  gives  smelt-er  returns  of  about  23  lbs.  of  copper 
per  ton,  with  gold  and  silver  values  of  between  SI  and  S2  per  ton. 

The  Sunset  has  a  412'  main  shaft  and  the  Crown  Silver  had  a  265'  Qiain 
shaft.  There  is  abo  an  SHO*  tunnel,  with  total  underground  openings  ofj 
about  two  miles.  The  bulk  of  the  ore  is  won  open-cast ,  in  a  large  quarry.  AM 
trestle  runs  from  the  Sunset  shaft  to  a  2,000-ton  ore  bin  on  the  railroad  sidtJigl 
whence  ore  is  shipped  t  o  t  he  smelter.  The  mine  has  a  good  power  equipment,  tnJ 
eluding  a  10«Kh.  p.  14x20*  duplex  link-motion  Jenckes  hoist,  an  80-h.  p.  143t20^ 
double  cylinder  Lidgerwood  hoist,  half  of  a  20-<lrill  duplex  Ingersoll-Sei^geauM 
air  compressor  and  two  80-h.  p.  tjoilers.  Surface  buildings  include  a  machitiM 
shop,  smithy,  assay  office,  boarding  house  and  bunk-houses.  The  smelter  J 
at  Boundar>*  Falls,  4  miles  (roni  the  mine,  is  connected  therewith  by  the  Can  J 
adian  Pacific  railway.  The  smelter  is  120x182'  on  the  ground  and  78'  highJ 
built  by  the  Standard  Pyritic  Smelting  Co.,  but  never  operated  until  boughn 
by  present  ou^le^s,  June,  11>01.  There  are  three  furnaces,  40x176*  at  tM 
tujxres,  nominally  of  300  tons  and  actually  of  about  400  tons  daily  capacityJ 
with  crushers,  rolls,  Vemn  and  Bridgmau  automatic  samplers,  belt  conveyors] 
No.  7  Conners\nllo  blowers  and  a  250-ltght  dynamo.  Smelter  has  16  otfl 
bins,  each  10x34',  in  the  building,  with  3  large  ore  bins  and  coke  bins  outsida 
having  railroad  tracks  nmning  above.  The  stone  and  brick  dust-flue  \ft  2(1Q| 
long,  leading  to  a  stack  112'  high  and  9'f>*  in  diameter.  Slag  was  forutcrd 
prnmilated,  hut  is  now  dimiixni  nioUen,  a  40*  slag  line  with  75tl2'  tocomotiM 
boing  provided  for  the  purpose.  Pmducl  of  the  smelter  is  a  matte  of  45%  iJ 
M%  in  copper  tenor,  and  a  converter  plant  is  needed.     C^>pcration8  in  I90fl 
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*e«  con^derably  hampered  by  shortage  of   fuel,  due  to  lalior  troubles  at 

tbe  coal  mines  and  coking  plants.      Production   for  1903  is  ei^timated  at 

3,041^104  lbs.  of  copper,  72^754  oz.  of  silver  and  H,0Cl9  oz.  of  gold,  made  from 

132,570  tons  of  ore  8melt«d,  gi\ing  average  returns  of  23  lbs  of  copper,  25c 

lilver  and  >L20  gold  per  ton  from  ore  treated.     Mining  costs  are  said  to  be 

*i>out  50c.  and  smelting  costs  about  SI, 40  per  ton.     The  property  is  of  de- 

tidediy  low  grade,  but  the  ore  body  h  of  inimerL«w?  size  and  f|uite  uniform 

toetflJljc  contents.     The  management  seems  goi>d  and  the  Montreal  &  Boston 

''bould  eventually  take  an  im|x>rtant  place  aa  a  copper  producer. 

M05TT  HERMAHOS.  CHILE, 

Mine  office:  San  Juan,  Freirina,  Atacama,  Chile.     Principle  properties 

we  the  Quebradita,  300'  deep,  opened  1834;  Rosario,  290^  deep,  opened  in 

1845;  Manto,  100'  deep,  opened  in  1846,  and  San  Joe^,  180'  deep,  opened 

ia  1S5L 

HOITUMENT  COPPER  MnaNG  CO.  MORTANA. 

Organized  August,  1902,  by  Alex.  S.  Christie,  et  al,  of  Butte,  Mont.,  with 
ctpitalization  of  $75,000,     Lands  on  Bloody  Dick  Creek,  30  miles  from  Red 
^<>ck,  BeAverheAd  Co.,  Mont*     Was  working  6  men  at  last  accounts, 
^iOOJX  GOLD  MINING  CO.  CALIFORNIA. 

Office :  Valley  Springs,  Cai.  Mine  office:  Richey,  Amador  Co.,  Cal.  J.  B. 
l-«ca8,  vice-president  and  general  manager.  Has  two  shafts,  of  lOO'  and 
^4Xf.  Vein-stufT  is  a  sulphide  mineralization  of  diabase  and  talcose  schist, 
*^perty  is  being  develojx'd  with  a  STnall  forre. 

•aOOJT-ANCHOR  COPPER  MINING  CO.  WYOMING. 

Office  and  mine:  Encampment,  Carbon  Co,,  Wyo.  Organized  1001, 
"^ftder  laws  of  Wyoming,  with  capitalization  11,000,000,  sharesi  $1  par. 
■^.  W.  Tennant,  president  and  general  manager;  W.  J.  \^'e^lli,  secret ar}^  anrl 
^Jtamirer.  Lands,  3  claims,  area  <50  acres,  in  the  Upper  Finite  district,  show- 
*»g  a  50*  fissure  vein  of  svdphide  ore  giving  fi^isaya  up  to  10%  copper  and  de- 
"^^oped  by  a  200^  shaft.  Property  has  a  steam  plant  and  is  regarded  as 
J^romising. 

^OONMERA  COPPER  MINING  CO.,   LTD.  AUSTRALIA, 

Mine  office:  Rockhainpton,  Queensland,  Australia.  S.  PhiUips,  general 
^^lanager.  Land«,  140  acres.  Country  rock  is  granite  overlaid  by  sandstone, 
allowing  a  vein  of  1'  to  7'  ^ndth  carr>nng  rich  oxides  and  cabonates  with  oc- 
^^sionaJ  native  copper,  latter  sometimes  as  flakes  and  small  sheets  but  com- 
^iionly  disseminated  in  small  particles.  Property  also  shows  large  bodies  of 
iow-grade  carbonates. 

HOONTA  CENTRAL  COPPER  CO.,  LTD.  AUSTRALLA 

Offices:  30,  Moorgate  St,,  London,  E.  C,  England,  and  Adelaidr. 
South  Australia,  Mine  office:  Wallaroo,  Yorke  Peninsula,  South 
AuBtraita.  Wm*  Osmond,  chairman;  John  Alex.  Ru.ssell,  secretary;  John  S. 
Scott,  manager ;  Arthur  Karvey,  euperintendent.  Capital,  nominal,  £1 10,(X)0; 
issued,  £90,000.  Is  a  reorganisation  of  the  Mid-Moonta  Copper  Mineis^  Ltd. 
Ltoda,  152  acresp  are  held  under  99-year  leaee  expirmg  1991|  from  the 
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South  Austraiian  goveriunent.     Has  steatn  power  and  concentrator,  emplojf" 

ing  about  75  men, 

TDM  MOORE  COKSOLIDATED  MINIHG  CO.  C0L0RA]>O. 

Mine  office:  Eureka,  San  Juan  Co.,  Colo.     S.  G.  Martin,  supcrintenden*' 
Ores  carry  gold^  silver,  lead  and  copper.     Has  water  power  and  eropJoya  1^ 
to  15  men. 
SOCIEDAD  MIKERA  DEL  MORADO.  CHll^B. 

OuuK  the  AreniLlai^  niine^  opened  I860,  in  the  department  of  FreiritB 
Atacania,  Chile.     Han  a  f^niall  maHing  funmce.     Idle  at  li\s\  accounU. 
FRANCISCO  MORAI^.  MEXICO, 

Office  and  nraie:  Mineral  de  Aaientos,  Aguaac&lientes,  Mexico. 
MORENCI  COPPER  CO.  AR120NA, 

Dftiee:  44   Broadway,  New  York,     Mine  office:  Morenci,  Graliam  Co-i 
Ariz.     Stephen    Panish,  president;   Geo.   M.    Penny,   secretary.     Originallv 
know^  as  the  Arizona  Gold  Mining  &  Milling  Co.;  reorganized  as  Gold  Cliff 
Mining  Sc  MUliixg  C4^.;  re-reorganizetl  as  Morenci  Copper  Co.,  and  appareiitiy 
disorganized   again.     Lands,   Hundri'   clainift  in   the   Morenci   diirtrict,  witli 
a   150'  shaft  showing  B%  copper  ore  on  the  Micawber  group.     Company 
is  apparently '*  waiting  for  something  to  turn   up"  on  the  Micawber  elainia, 
MOREWCI  COPPER  MINES,  LTD,  ARIZONA. 

AtfT^ed,  1903,  iuto  Clifton  Consolidated  Copper  Mines  of  Arizona,  Ltd, 
MORMON  GIRL  MINING  CO.  ARIZOHA, 

*>f!iee:  (^are  of  Wc^wteni  Trust  it  Guaranty  Co.,    New  York  Life  BIdg.. 
(Iitcago,   III     Mine  offit^;  Cave  Creek,  Maricopa  C^,,  Ariifi.     Employs  12 
men.     Organizetl  Aug.  26»  1903»  under  lav.'s  of  Ariaona,  with  capitaUxatioa 
$5CX),0*XK,  nhares  $1  par.     M,  D.  Shipman,  president;  B.  K.  Niestadl,  aecwv 
tary;  Cha,H.  Dnvies,  superintendent.     Lands,  4  claims,  area  80  acres^  also 
a  5-acre  millsite,  in  the  Cave  Creek  district,  showing  two  4'  contact  veinj*. 
between  granite  ajid  slate,  and  diorite  and  slate»  giving  average  assays  of 
fi%  to  S%  copper,  4  oz.  to  15  oz.  silver  and  $4  to  $40  gold  per  ton»  from 
ailicaies  and  fliliciouf*  oxides  and  carbonates,  opened  by  a  225'  ?$hait  and 
400^  tunnel.     Has  steam  power,  carpenter  shop,  machine  shop,  smitiiy  an 
boarding-house.     Has  a  25-ton  mill  with  5  stamps  and  a  10-ton  Huntingtoa, 
tidll,  set  tandem,    also  a  25-ton    leaching  and  cyanide  plant.     Ores  givi 
avcTage  returns  of  about  $20,  and  after  crushing  and  amalgamation  of  gold! 
on  the  plates,  is  le^iched  for  copper  and  tailings  are  afterward  cyanided  for 
gold.  Copper  precipitates  are  shipped  to  custom  smelters. 
MORNING  STAR  MINING  CO.  ARIZONA. 

Letter  returned  unclaimed  fmm  former  mine  office,  Dewev,  Ariscona, 
MORONG  MINE.  '      VIRGINIA- 

An  old  ptMjx^rty  at  Virgilina,  Halifax  county,  Virginia. 
MORRISON  MINES,  LTD,  BRITISH  COLUMBU* 

Oflictt:    (07  Umiker>'  Bldg.,  Spokane,  Wash.     Mine  office:  Greenwood, 
B.  C.     Idle,     Jrilui   Hunner,  president;  A.   F.  Oliver,  secretary;   Fred. 
i)liVf?r,  managing  director;  Ga^t  Peterson,  mine  superintendent.     Organi; 
Jan.  18,  1900,  under  Uwm  of  British  Columbia,  with  capitalization  $1,500,000, 
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Bharee  10c.  par.  Lancb,  65  acres,  crown-granted,  in  the  Yale  district,  showing 
leo&ee  in  altered  limestone  caiT>*ing  anriferoiis  and  slightly  ar^pentiferous 
ehalcopyrit*,  opened  by  shafts  of  55'  and  230',  with  4,300'  of  tunnels,  esti- 
mated to  show  300,000  tons  of  ore,  with  11 0,000  tons  blocked  ont  for  at  oping. 
Had  a  110-h.  p.  steam  plant  with  7x0*  hoist,  5-drill  Rand  air  com  pressor 
mid  tiecessary  surfnce  buildingB.  Canadian  Pacific  railroad  is  1*4  mibs 
^ist^nt.  For  lfK)4  cfimpany  plans  to  ship  300  tons  daily,  provided  railroa<l 
'''ill  Cf>n5tnirt  a  spur  to  the  mine. 

MOTHERLODE  COPPER  MHONG  CO.  VIROmU. 

Mine  ofltce:  Vir^lina,  Hallfjix  Co,,  Va,     Property  probably  in  the  Moroni; 
mine. 

*tOUlfT  AETHA  GOLD  &  COPPER  MIirniG  CO.  UTAH. 

Supposed   t-o  have   property  somewhere  in   Utah.     J,   A.    Kaulfraan, 
^^perintendent. 

^OTJIfT  ANDREWS  MINE.  ALASKA. 

Mine  office:  Coppermount,  Prince  of  Wales  Ii*land,  Abijika,  Title  ha« 
**^^n  in  dispute,  but  by  recent  ruliiifr  of  the  general  landofhn:  secerns  vested  in 
^***iiuel  Lichtenstadter,  of  New  York,  wlw  is  supposed  to  represent  a  Scotch 
*^^el  syndicate.  -  Property  'm  undpr  coniract  to  supply  a  mininuim  of  100 
^na  of  I'npfier  ore  daily  to  tlie  Brown-Alaska  Ci(p[:)er  Company,  whidi  cor- 
poration will  have  its  new  smelter  in  ojipralion  in  1004. 
^OUHT  BABINDA  MINE.  AUSTRALIA. 

A  Queensland  property  that  in  ^902  pro<Jwced  a  little  orp,  dressed  up 
^y  hand-eobbing  to  23%  copper  and  20  02.  silver  per  ton,  with  small  gold 
values, 

*^OimT  BULGA  COPPER  CO.  AUSTRALIA. 

A  developing  property  in  the  Orange  division  of  New  South   Wales, 
*^UstraIia,     Had  not  begun  regidar  production  at  last  accounts, 
^OOTT  CHALBiERS  MINES.  AUSTRALU. 

Mine  office:  Rockhampton,  Queensland,  Australia.  Property  is  worked 
°y  tributors,  under  five-yeiir  lease.  Lenses  of  ore  occur  in  sedimentary 
"^^^^ks,  in  connection  with  dioritic  intnisions.  Has  large  bodies  of  iron- 
^^l>per  sulphides,  and  wet  concentration  does  not  seem  available.  Ore 
''''MneB  are  low,  averaging  L5%  copp<»r,  1  dwt.  silver  and  4  du-ts.  gold  per 
^t\.    Is  4  iDiles  from  a  state  railway  and  will  require  careful  handling  to 

'*>w  a  profit.     Mine  should  be  worked  open-cast, 
**^OUNT  CHALMERS  COPPER  MINES.  LTD. 

Voluntarily  wnimd  up,  May,  1901. 

SOCIETE  DES  MINES  DE  CUWRE  DE 

H  MONT  CHALMERS. 

^"  Company  wound  up. 

l^OTOT  DIAMOND  COPPER  CORPORATION,  LTD.  AUSTRALIA. 

I  Offices:  18,  Broad  8t.  Ave..  London,  E,  C,  Eng.  E,  Fewings,  chairman; 
^^  G.  Brown,  secretary.  Land??.  240  acre^  of  Ica^^ehold,  5  miles  northeast 
*^WaDdie  goMficlds,  S«>uth  AuMralia.     Propcrlv  thought  tn  be  idle. 


AUSTRALIA. 


AUSTRALIA. 
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AUSTRAU 
Probably  idle.  |! 

AUSTl 
Made  17  toEis  of  cop 

AUS 


MOUNT  DOlfALDSON  COPPER  CO.,  LTD.  TASMARl 

Offices:  38,  Graccchurch  St.,  London,  E.  C,  Eng.  CoL  H.  J.  By^ 
chairman  J  D.  B.  Cotton,  secretary.  Capital,  £150.000.  Lands,  159  eu^ 
on  Mt.  Donaldson,  Corimia,  Tasmania.  Property  idle  at  lost  accounts.  | 
MOUHT  EDDY  MINING  &  DEVELOPMENT  CO.  CALIFORlfl 

Had   H  claims  near  Sisson,  Siskiyou  Co.,  CaL     Letters  to  compd 
returned  unclaimed  frc»m  San  Fraiu'isco. 
MOUNT  FISHER  PROPRIETARY  CO. 

Planned  l>uildirig  a  smelter  at  last  accounts. 
MOUNT  FLORA  MINE, 

Mine  office:  Mackay,  Queensland,  Australia, 
in  190L     Supposed  to  l»e  idle. 
MOUNT  FRASER  COPPER  MINES,  LTD. 

In  voluntary   liquidation.     G.   Addison   Scott,   liquidator,   5-6,   Gd 
Winchester  St.,  London,  E.  C.     Lands  were  the  Springfield  claims,  Co\] 
Bathurat,  Orange  Division,  N.  S.  W.    Mine  doeed  October,   1901, 
securing  a  very  limited  production. 
MOUNT  GARNET  &  CHILLAGOE  EXPLORATION,  AUS 

Officer:  47,  Queen  Bt.,  Melbourne,  Australia.  Colin  Templcton,  cb^ 
man;  John  Brondon,  secretar>\  Capitaiizatian  £25,000,  shares  £10 
£5  5s.  paid  up.  Lands,  4  leases,  area  363  acres,  near  Mt,  Gan^et,  nor 
Queensland,  Australia,'  on  wliich  development  has  shown  a  large  bod| 
low-gjade  copper  ore,  estimated  to  gi\^  100,000  tons  of  ore  in  sight, 
MOUNT  GARNET  FREEHOLD  COPPER  &  AUSTi 

SILVER  MINING  CO.,  LTD. 

Prof)erty,  at  Mt,   Ganict,  Queensland,  Australia,  is  in  the  ham 
bondholden*.  and  is  idle  at  present. 
MOUNT  HOPE  MINE.  AUSTRAS 

Now  known  as  New  Mount  Hope. 
MOUNT  JUKES  PROPRIETARY  MINtNG  CO.  TA5MAI 

Office:  ciire  of  T.  L.  Hood,  agent,  Hobart,  Tasmania,     Lands,  sun 
clams  in  the  Mt.  Juke.s  field,  under^uin^  development  at  last  accounts, 
MOUNT  LYELL  BLOCKS  COPPER  CORPORATION.  TASMA] 

Offices:  72,  Bisliopsgate  St.,  Loudon,  E.  C,  England,  and  47,  Queen 
Melbourne,  Australia.  Mine  office:  Mt.  Lyell,  Montage  Co  ,  Tasmai 
Employs  20  men.  C.  S.  Beale,  secretary  in  London ;  Tiios,  RoUiisou,  seerel 
m  Melbourne;  Hon.  N.  J.  Brown,  agent,  Hobart,  Tasmania;  J.  H.  Crittem 
mine  manager.  Registered  July  27,  1899,  with  capital,  nominal^  £300,< 
reorganized,  1903,  to  secure  additional  funds  required  for  development  i 
plant.  Lands,  133  acres,  on  Mt.  Lyell.  Principal  ore  bodies  are  low-^ 
|£«ulphides  and  native  copper  occurring  in  argillaceous  schists.  The  na 
Dpper  averages  about  3%  and  can  be  concentrated  by  simple  puddlii 
40%  in  tenor.  Thi.^  ore  l>ody  has  been  proven  to  a  depth  of  42(y  and  is 
at  a  cost  of  about  13s,  per  ton.  Ground  is  very  soft  and  exi-eediogly 
erous,  requiring  careful  niiniMg  and  heavy  timbering.  With  proper 
should  be  made  a  profitable  mine. 
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'•Koinrr  lyell-comstock  copper  co.,  ltd.  XASMAmA. 

offices:  153,  LeadenhuU  St.,  London,  E,  V,,  Eiig.,  and  Equitable  Bldgs,, 

Ck>lians  St,,  Melbourne,  Australia,     Mit»e  office:  Mt.   Lydl,  Montivgue  Co., 

'Fmanmnia.     John  S.  MacArthur,  chairnmri;  J.  J.  xMuir,  mine  manager;  Thos. 

Xlrquhart,  secretary,  London;  F.  D.  Mitchell,  auperititendent.    Capital,  nom- 

inai,  £500,000;  issued,  £460,fMX).     Lands,  93  acres,  on  Mt.  Lyell.     Is  planned 

to  consolidate  w-ith  the  Tasnian-Lvell  Copper  Co.,  Ltd. 

MOUirr  LYELL  CONSOLS.  (NO  LIABILITY).  TASMAHIA. 

Offices:  Equitable  Bldgs,,  Collins  8t.,  Mellioume,  Australia.     J.  P.  Loner- 

S»ji,  chainnan;N,  Madden,  secretary;  H.  S.  Muir,  minp  manager;  D.  J.  Mackay 

*  Co..  laS,  lyeadenhall  St.,  London,  E.  C,  Eng,,  British  a|?ent^.     Capital, 

>^minaly  £126,000.     Lands,  50  acres  on  Mt.  Lyell  and  40  acres  on  Mt.  Dar- 

^n,     Latt<?r  tract  is  l>ein^  prospected. 

HOUHT  LYELL  COPPER  ESTATES,  LTD.  TASMAMA. 

Offices:  85,    Gracecliurch    St.,    Iximlon,   E,  C,   Eng,     Myliun    Cohen, 

<^hainnan;  F.  W*  Eccardt,  secretary'.     Capital,  nominal,   £150,000;  issued, 

'^103,435-     Lands,  4  leases,  area,  145  acres,  on  Mt.  Lyell.     Idle. 

^OTJHT  LYELL  EXTEPTDED  CO,  TASMANIA. 

Offices:  138,  Leadenhall  St*,  London,  E.  C,  England,  and  Equitable 

*^Icigs.,  Collins  St.,  Melbounie,  Australia.     J,  P.  Tj4inerg:an,  chairman;  M. 

^Ulmore,  mine  manager;  J.  P.  Madden,  secretary  in  Melbourne;  H.  M.  Taylor, 

**^<*retary  in  London.     Capital,  nominal,  £1.'V(),000.     Ijimls,  .30  acn^  on  Mt. 

'^ydl  and  HO  acres  on  Mt.  Danvin,  latter  undergoing  development. 

^^OTIHT  LYELL  MTITING  &  RAILWAY  CO.,  LTD.  TASMANIA. 

Offices:  Finsbury  Hoa.se,  London,  E.  C,  England,  and  30,  Queen  8t,, 

»j~*^bo\ime,  Auifttralia.     Mine  and  smelter  office:  QueeiL'?town,  Mont^ague  Co., 
^junanitt.     Employs  1,669  men,  of  whom  about  two-thirfls  an*  in  the  re- 
^*-*ction  works.     Organized   1.S93,  under  laws  of  Victoria,  and  reorganized 
J^C)3,  Vkith  capitalization   £1,300,000,   shares   £3   par;   issued,    £l,200,(JiO. 
5*^8  ohisorbed  the  Nt>rth  Mt.   Lyell,  South  Thaniis,   Rtjyal  Tharsie,  King 
*^>^eil,  North  Ctot^ti  Lyell  Block,  Central  Lyell  Block,  We,st  Lyell  Extended 
**<!  Prince  Lyell  mining  companies  at  various  times.     Last  absorption  was 
**^  North  Mt.  Lyell  Copper  Co.,  Ltd,,  in  11X)3,  for  which  purpose  the  com- 
^^^wy  was  reorganized  and  £6(XJ,000  in  shara^  allotted  share  holder?^  of  e^ch 
^^    the  companies  merged.     Ha.*?  paid  dividends  of  £910,635   19s.  6d.,   to 
*^ne  30,  1903.     Dividends,  lieginning  1901,  will  be  paid  semi-annually,  in- 
*^«ad  of  quarterly,  as  formerly.     Bowes  Kelly,  chairman;  Wm.  Knox,  M.  P., 
^'*<*CM*hairman ;  Robt.  C.  Sticht,  genenU  manager;  W.   P,   Batchelor,  chief 
^*»©iie«r;  Alfred  Mellor,  secretary  in  Jlplhourne;  Eilwin  Habben,  se<'retary 
*'t  London;  Hon.  N.  J*  Brown,  agent,  Holwirt,  TiLsmania;  E.  Citrus  Driffield, 
**Wperint<!nding  en^neer  of  railway;  H.  Single,  assistant  railroad  engineer; 
^^  A.  Beamish,  a.'Wistant  mine  engineer;  Geo.  W.  Wright,  assistant  engineer; 
Oeo.  F.  Beardsley,  metallurgist;  W.  FL  Wesley,  ajssistant  metallurgist;  A.  N. 
HcNieol,  mechanical  engineer;  P.  E.   Kaeppel  and   H.  E.  Bannister,  ac- 
rountant*. 

Lands,  2,237  acres,  in  37  leases,  mostly  held  from  the  crow^n  for  terms 
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at  30  yeArs,  also  300  arres  of  railway  lauds  and  a  500-acre  sraelter-sit«. 
Mining  lands  are  in  the  Mt.  Lyeli  district  of  Montague  cuuuiVt  <m  the  west 
roast  of  Ta,HmaniB.  Property  was  workwJ  in  a  Btimll  way  a^  a  KoUi  miue, 
until  taken  over  by  tlie  present  c*«nipany^  which  began  production  in  1896^ 
The  Mt.  Lyell  |)ro(>erty  has  »ix  principal  lenticular  ore  bodies,  larg?ast  IicioS 
the  Mt.  Lycll,  with  greatest  width  270',  extreme  length  600'  and  deptb  TSCy. 
This  lense  has  a  con^domerate  foot-wall  and  st^histose  hanging-wall,  earr>i 
sulphide  oren,  chiefly  cupriferous  iron  pyrit^s^  with  occasional  chalcopyri 
bornite,  chalcocite»  tetraltedrite  and  nativ^e  copper^  piving  avenige  retu«* 
uf  2,35%  copper^  2  oz.  silvur  and  0,0725  oz.  gold  per  long  ton.  The  \^ 
grade  reserves  of  the  Mt.  f^yell  ore  body  average  0,65V^  copper,  1,6  ot,  sil^ 
and  OrOG  oz.  gold  per  long  ton*  The  North  Lyell  gives  retiu-i^s  of  6% 
12%  copi>f:r  and  carri&'i  15%  to  20%  alumina  and  60%  to  75%  sihca.  givL 
an  ore  exceedingly  refractory  in  fuma^-e  uide^s  fluxed  witli  Iwisic  ore?*, 
as  are  furnished  by  the  Mt.  Lyell  proper.  The  auxiliary  mines  give  o 
averaging  2.25%,  copper,  0.5  oz.  silver  and  0.25  ox,  gold  per  long  ton.  — - 
average  analysla  of  the  Mt,  Lyell  smelting  ore  gives  2.35%  copper,  40 
iron,  2.04%  alutmna,  46,50%  Hulpinir,  L42%  silica  and  2.50%  barium  m 
phate. 

Mining  Is  done  open-cast  in  terraces  at  the  Mt.  Lyell  and  at  the  princi- 

auxiliar>'  mines,  underground  extraction  being  subsidiary  and  confined 

the  removal  of  the  richer  patches  of  ground  encountered  during  exploi 

t ion  of  the  ore  bodies.     A  tra^'eling  crane  at  the  open-^^ast  workings  aas " 

in  the  remo\'aI  of  ore.     Underground  workings  are  about  4  mih??^  in 

Mt.   Lyell,  and  2  miles  in  sul>sidiary  mines,  exclusive  of  the  North  Lyr^ 

developing  about  5,000,000  long  tons  of  ore  in  the  Mt.  Lyell  and  300, 

long  tons  of  ore  in  tlie  other  mines,  exclusive  of  tlie  North  Lyell*     \Vc 

iugM  include  23  tunnels,  from  4lT  (o  l^LW  in  length,  with  aggregate  leii 

of  aiM»ut  one  riule.     The  Mt.  Lyell  has  a  100'  surface  shaft  atid  a  IW  h) 

j*hiLft  and  2{W  of  win?;ej*,  and  the  auxiliary  mines  Jiave  one   148'  auiCl 

shaft  and  mnnerous  winze**,     Tlic  overb*irdcii  of  the  Mt.  Lyell    main 

bixly  i«  estimated  at  l,r>(KK<KM»  cul»ie  yanls,  all  of  wliich  mii^t  be  strip] 

eventually.     The  mine  is  iiKhtpd  liy  electricity  and  2  diamond  drilk 

HAfni  sttvidily  m  probing  the  grt)und.     The  North  Lyell  ores  are  much  rici 

and  mIiovv  considerable  ore  renmining  that  averages  l)etter  than  10%  eoppei 

Th*»  North  Lyell  wan  prc»ducing  about  200  tons  daily,  late  in   1903,    Tli 

-  -  — ^y  1^  y^^^,  valuable,  and  the  ore  is  the  riche>^t  in  Tasmania,  bnt 

ry  in  ameUing,  unless  blended  with  the  basic  ores  of  tlie  Mt.  Lyt 

itiUilion  to  the  ore  mines  then?  are  extensive  silica  and  Ume«itone  qi 

with  a  crushing  plant  near  the  reduction  works. 

riie  Nc»rth  Lyell  luw  a  50x284'  concentrator  of  120  tons  daily  c^ipaci^ 

Qigtv  t*  nnother   small  concentrator,  not  in  present  use,  that  was 

IkI  by  the  purchase  of  an  adjoin in^  mine. 

Tlitf  nmeUlng  plant  is  at  Ciueenstown,  l}4  miles   from  the  uiines, 
♦»<r  ow   by  narrow-gauge  railToad,  aerial  tramway  and  rounterbalan 
«urmounting  the     Vutfn^enins;  hills,  the   atrial   tramway   being 


MT.  LYELL. 


527 


1»5()0  tons  daily  capacity.     The  smeltiiig  plant   is  ou  tlip  Queen  river ^  a 

^butarj'  of  the  King  river,  and  b  in  tWb  separate  aections.     Smelter  No. 

'  has  5  water-jarket  blaat  furnaces  40x168*  at  the  tuyeret?,  and  one  36x126* 

^W  funiace.     No.  2  saielter  has  five  42x27*  water-jacket  lila>»t    furnaces, 

"»e  latter  being  20'  in  height,  over  all.     AU  furnaces  have  casft-iron  water- 

/ttckpt«.    The  rapudty  of  the  large  furnaces  in  No.  2  pbnt  U  about  350 

tonjj  fJaily^  trtiitiug  an  average  of  about  276  tons  daily,  and  Xo.  6  fumaoe 

'**  X'u.  2  <?melter  holds  the  world's  record,  having  treated  a  total  eharge  of 

'^1  tons  of  n^atte,  slag,  limestone  and  silica  iu  a  single  day.     The  furnaces 

^^^  a  :j-|h.  blast  supplied  by  nine  No.  8  Rwit  blowers  ami  three  No.  7  Root 

^'ounen*,  ^iicli  driven  by  a  12x22x1^"  dircct-fonnei'ted  cotup>und  roudensing 

^"^rtical  ragino.     Bla^t  is  heat«d  by  IS  hot-l>la*<t  stoves  of  the  hunging  U-pipc! 

^^*pe.     Pyritir  smelting  is  employed  exclusively,  using  no  coke  an  ore  ui 

***^   bhisl  furnaces,  and  with  ii  minimum   use  of  coke  when  concent ruting 

*^S^^c»  firxt-fuHJon  matte  to  matte  of  about  Ah%  to  50'v  hi  ten<*r  fnr  tlie  c«»n- 

PH.  the  consumption  of  coke  averaging  only  1%  for  the  entire  metal- 

ng  material  treated.     The  75-ton  converter  plant  has  two   ren*elting 

"lrna<'es,  6  ;»tatids  and  14  f*hells,  with  two  I6x24x3<**  comjKjund  rorKk*n.Hing 

^•*'  compressors.     Product  is  blister  copper  averaging  98.83'/^,  copper,  81.5 

^*^'  silver  and  3.5  oz.  gold  per  long  ton,  shipped^  under  contract  expiring 

*^05,  to  the  Biihimore  (Copper  Smelting  k  Rolling  Co.  of  Baltimore,  Md., 

^-  S,  A,t  for  electrolytic  refining.     The  smelting  plant  also  treat.s  custom 

Tlie  power  plant  at  the  tiuielter  lias  twelve  r25-h.  p.  Babcock  &  \\'ilcox 

T^  and  16  multitubidar  hoilers^CTviug  a  total  of  3,000-h,  p.,  with  a  Green 

■^d  economizer,  induced  draft,  and  superheaters,  the  joint  xise  of  which 
^ftcte  a  saving  of  319o  ^"  ^'^*'^  charges. 

The  250-ton  North  Lyell  smelter,  28  miles  from  the  mine^  is  75x210'  in 

^3ie,  with  four  10x32'  reverberalory  furnaces,  one  blast  furnace  and  a  con- 

^"^rter    plant,     Tlie    North    Lyell    works    also    have    a    IK)x72'    sampling 

]**1.jU,   4lxtkj'  boiler-house    with  three    250-h.   p,   Stirling    water-tube    boilsr 

|*tid  ft  60x1  tXK   poxver  house   with   200-kw.  generators  and  rros^compound 

1  *>iower8, 

A  little  cement  copper  in  secured  by  leaching  the  mine  water. 
Tlie  nn'ne  lias  steam  and  electric  power,  with  a  partly-developed  water 
|>ower,  Cord  wood  is  used  for  fuel,  consumption  averaging  about  1,200 
^■^ords  weekly.  Electric  i>ower  is  franj^niitted  to  the  outlying  plants  and 
^"  tHere  is  also  a  complete  electric  lighting  system,  Tlie  mining  plant  includes 
••  underground  hoists  and  38  power  drills.  The  company  owns  a  coking 
plant  at  Port  Kembla,  New  South  Wales,  this  having  62  funnel-shaped  ovens, 
doing  8  general  commercial  budness  in  addition  to  supplying  the  company's 
'^quirements. 

The  company's  pri^^te  railroad  system  inchules  a  24*'-gauge  line  \vith 
^  locomotives,   Conner  ting  the   mines,   flux   «|uarrie.s,   smelters,   warehouBcs 

k^^d  yards.  There  is  also  n  31 -mile  line  of  42"  gauge  froni  the  smelter  at 
xUeettstowu  to  the  seajKirt  of  Strtdian,  with  extensive  wharves  on  Maequnrie 
W*rtjor,  connecting  at  tlie  latter  point  with  the  St rahan-Zeehan  government 
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luie,  giving:  rail  coanectlous  with  all  parts  of  the  colooy.     The  Queenst 
Btrahau  line  traverses  au  exceedingly  difficult  country,  4^^  miles  of  t.J 
line  having  gradients  of  1  in  20  and  1   in  16,  employing  special  Abt  t^ 
locomotives  and  centr«-racic  railway  in  addition  to  ordinary  adhei»ion  engine 
The   company *8    private    lines    liave    320    cars.     Miscellaneous    enlerpr 
include  a  complete  machiiie  shop,  iron  and  brass  foundry,  brickyard 
sawmill. 

Pi-odiiction  in  1902  was  17,111.360  lbs.  of  refined  copper,  662,677  o»' 
of  silver  and  22,285  02.  of  gold.     For  the  three  months  ending  Jun«  30^ 
1903,  the  company  wmelted  S4,(X)5  long  tons  of  ore,  making  therefrom  1»53(^ 
long  tons  of  copper,   167,659  oz.  of  silver  and  6,1302  oz.  of  gold.     For  th^ 
half  year  ending  Marcli  31,  1903,  mining  and  smelting  costs  per  long  toa^^ 
of  ore  were  aa  follows:  stripping  overburden,  50c*;  mining  ore,  52.86c. ;  smelt- 
ing, $3,0762*  converting,  34.20c,;  U^>tAl  mining  and  smelting  c^t£,  14.4474 
per  long  ton.     The  property  is  excellently  handled  in  every  department,^ 
and  mining  and  smelting  results,  under  the  management  of  Mr.  Stieht,  ha>'Ql 
been  most  satisfactory.     The  absorption  of  the  North  Lyeil  was  to  the  be6%| 
intefestfl  of  both  rninef^,  as  each  furnished  an  ore  that  was  the  natural  < 
plement  of  the  other.     The  grumbling  of  sundry  shareholders  of  the  North 
Lyell  is  unwarranted,  as  notwithstanding  their  possession  of  a  rich  property 
they  w^re  never  gratified  by  dividends,  and  probably  never  would  htkve 
received  any  profits,  but  for  the  amalgamation. 
MOUHT  LYELL  NORTH  CO. 

Offices:  153,  Leacleiihall  St.,  London,  E.  C,  Eng. 
that  any  work  is  in  progress. 
MOUNT  LYELL  PROPRIETARY  MINES,  LTD. 

Voluntarily  wound  up,  JunCj   1001. 
MOUNT  LYELL  SOUTH  CO. 

Officer:  153j  Lcadeiihall  St.,  Lc)ndoii,  E.  C,  Eng. 
Lyell  North.     Cannot  he  learned  that  any  work  i.s  in  progress. 
MOUNT  LYELL  TASMAN  COMSTOCK  GOLD,  SILVER,  TASMARU. 

LEAD  &  COPPER  MIHING  CO..  LTD. 

Offices:    Launcetiton,    Tasmania.      Mine    office:    Mt.    Lyell,    Montague 
Co.,  Tasmania.    C.   H.   F.  ishern,  agent*  F.  D.  Mitchell,  mine   mAnagw* 
Employs  about  25  men  in  prosper* ting  and  development  work. 
MOUNT  LYELL  WEST  CO.  TASMANIA. 

Officer:  16,  St.  HKlen\s  PL,  London,  E.  C,  Eng. 
MOUNT  MOLLOY  MINE.  AUSTRALIA. 

A  property  in  the  Herberton  district  of  Queeusland,   Australia,   that 
has  been  worked  intermittently  in  a  small  way  for  some  years.     Produced 
about  1,200  tons  of  high-grade  ore  in  1902, 
MOUirr  MORGAN  COPPER  MINING  CO.  AUSTRALIA. 

Offices;  67,  Queen  St.,  Brisbane,  Australia.  Mine  office:  Moonniera, 
via  Rockhampton,  Queensland,  Australia.  Samuel  Phillips,  general  manager. 
At  last  ai'count*  from  Queensland  company  vvas  being  reorganized,  to  provide 
additional  capital  for  a  wet  concentration  plant.     Lands,  200  acres  lease* 
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hold,  showing  a  very  wide  vein  carr>*iug  oxidijted  and  sulphide  ores.  Pro- 
pcrty  is  regarded  as  promisiog,  but  ri'tjuirey  sufficient  capital  for  develop- 
ment and  equipment  upon  a  modern  srale. 

MOXniT  MORGAN  GOLD  MimjffG  CO.,  LTD;  AUSTRALIA. 

Offices:  9,  Gracechurch  isi,,  l^ondori,   E.  C,  Eng.     Mine  office:  Rock- 

hampton,  Queensland,  Australia.     V.  M.  Dowltug;  chairman  and  managing 

director;  G.  A.  Richard,  manager;  J,  Jenkiii,  secretary  in  London;  H.  Woodd^ 

«©cretar>'  in  Aiistmlia.     Capital,  nominal,  £l,Dim,(XJO;  called  up,  £875,000. 

Lands,  640  acres  freehold  and  90  acres  perpetual  leaiichold,  about  16  miles 

^irotn  Rockhampton.     Has  been  a  «itoady  dividend  payer  since  organi;«itiou, 

1,  1886.     Is  a  Uirgit  producer  of  gold,  making  a  little  ci»pi>cr  as  a  by* 

product,  lower  levels  of  mine  showing  materially  increased  copper  \aluee, 

JProduction  of  copper  for  year  ending  May  31,  U>03,  was  100  tout*,  secured 

om  treatment  of  262,919  tonjs  of  ore,  which  also  yielded  143,584  oz,  of 

old, 

MOUirr  PERRY  COPPER  &  REID'S  CREEK  AUSTRALIA, 

GOLD  fflNES  a.  SMELTING  CO.,  LTD. 
Voluntarily  wound  up,  February,  190L 
MOUrr  PITTON  MINE,  AUSTRALIA. 

Mine  office:  Mt.  Pitton,  South  Australia.     T<  W.  Styles,  manager,     Haa 
steam  power  and  employsi  about  25  men, 

:Mouirr  pleasant  mine.  Australia. 

K  Mine  office:  Cobar,  Robinson  Co.,  N.  S.  W,,  Australia.     Works  pockets 

Hdf  chalcoeite,  chalcopyrite  and  carbonates,  ores  being  sent  to  the  Co  bar 

plant  for  Hmelting.     Is  a  smaU  prodyeer  only. 

MOUNT  READ  MINING  CO.,  LTD.  TASMANIA. 

Offie^es:   Worcester   House,   Walbrook,    London,    E.   C,    England,    and 

Oook^s  Clmmber^,  Elizabeth  8t.^  Hohart,  Tasmania.     H.  J,  Campion,  chair- 

inan;  M.  M,  Ogle,  secretary  in  London;  J.  Hickson,  secretary  in  Tasmania, 

» Capital,  nominal,  £loO,000.  Lauds,  80  acres,  carrying  gold,  siher,  lead 
pkr^  zinc,  with  about  0.5%  copper,  also  121  acres  carrying  water-rights  for 
Hiill  and  smelter  sites. 

MOUNT  ROSE  MINE.  AUSTRALIA. 

Mine  office:  Wallaroo,  South  Australia.     J.   Renfrey,   manager.     Has 
Bteam  power  and  employs  25  men. 

MOUNT  ST.  HELEN'S  CONSOLIDATED  MINING  CO.  WASHINGTON. 

Office:  Marquam  Bldg,,  Portland,  Ore.  Mines  are  at  Spirit  Lake,  \ia 
Castle  Rock,  in  the  8t.  Helen's  district  of  Skaminia  county,  Washington, 
50  miles  from  Portland.  Employs  about  25  men.  Organized  1902,  under 
Uws  of  Oregon,  with  capitalisation  $l^8W,0tKl,  shares  $1  par  Hugh  Mc- 
Gidre,  president ;  Cliati.  A.  Marsh,  Becretary ;  I>r>  Henry  Waldo  Coe,  treastirer; 

I  Robert  A.  Foster,  general  manager.  Lands,  35  rlaims,  area  600  acres,  also 
iO-tuire  millsite»  showing  8  fissure  veins,  of  which  5  are  Ijeiiig  given  atten- 
tion. Ore  ts  sulphide,  occurring  as  etreaks  V  to  12'  wide  in  a  mineralized 
jsone  of  low-grade  ore  several  hundred  feet  in  width,  I  he  richer  portions 
ttaayiog  9%  copper,  40  oz.  silver  and  18  gold  per  ton,  svith  occasional  lead. 
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Has  tynnek  of  350'  and  420\  aliio  aundr)'  surfact  cuts.     Estima 

orv  l4(M"ked  otit  for  eloping  is  20,000  tons.     Ecjylpnient  iucludee  SD  8O-I1.  ] 

Pelton  wiitcr  wheel,  air-oompressor,  power  drills,  sawmill,  etc.,  and  eoinpan| 

plans  building  a  50  or  lOU-ton  foncentrator^  aa  low-grade  ores  have  shown  i 

conrciitnition  of  IS  iijtx>  1.     Nearest  railway  40  oiiles,  but  surveys  for  thr 

lines  hiivi"  been  made  into  the  diMrirt. 

MOUNT  SHASTA  GOLD  MINES  CORPORATION.  CALIFORNU- 

Office;  431  Stock  Exrhanj?e,  Chicago,  III     Mine  office:  Sha.Mn,  ShnaU 
Co.,  CaL     Frank  E.  Ware,  vice-pre^ideot  and  general  manager;  H.  S,  Gil 
lelte,  secretary.     Owas  lire  Mt.  Shasta  gold  mine  and  liolds  sundry*  copp 
<*laiinf*  in  the  Bully  Hill  district  of   Shasta   county,  under  bond  arid  Jc 
Held  an  option  on  Capt.  J.  R.  De  I*a  Mar's  Bully  Hill  mine  and  soldstcM-) 
extensively  on  strength  of  claims  that  that   property  had  been  purchasi 
Management  has  been  guilty  of  gross   misrepresentations  and    property 
now  cntangltHl  in  litigation. 
MOUNT  STIRLING  MINE.  CALIFORNIA, 

Owned  by  Kneiper  li'  Ashl>rook.     Land*  are  in  Bection    10,  T*  12  S,|J 
R,  23  E.,  P'reisno  county,  California. 
MOUNT  THECKLA  MINE. 

Absorbed  by  Kangaroo  Hills  Mining  <fc  Smelting  Co. 
MOUNT  WASHINGTON  COPPER  CO. 

Property  sold  under  fi>re<lusure,  Mareh,  19tJ3. 
MOUNT  ZIRKEL  COPPER  MINING  CO. 

Office:  240  La  Salle  St.,  Chicago,  111,     Mine  office:  Pearl,  Larimer  Co., 
Colo,     Idle.     Organized  1901,  under  laws  of  Wj'ondng,  Tuith  capitaliiatio 
$1,000,000,  sharfss  $1  par.     Win.  A.  McGidre,  president;  E.  B.  Boisot,  secre-1 
tar>^  and  treasurer;  L.  D.  Godshall,  general  manager;  J.  J.  Mackey,  super- 
int^ndent.     Lands,  7  claims,  area  60  acres,  also  a  5-acre  miUsite,   in  the 
Big  Horn  district,  showing  a  75'  fosure  vein  claimed  by  company  to  average^— 
20%  copper,  4  oa.  silver  and  $10  gold  per  ton,  and  opened  by  a  250^  shaft^f 
Has  steam  power.  ^* 

MOUNTS  SICKER  &  BRENTON  MINES,  LTD.  BRITISH  COLUMBIA. 

Mine  office:  Mt.  Sicker.  B.  C      Latids  are  the  Copper  Canyon  group  otH 
5  elaims  on  Mt.  Sicker,  also  4  claims  on  Mt,  Brenion,  with  total  area  of  abou^H 
160  acres.     Property  carries  continuation  of  *chbtosr  ore  fommiitm  ol  the 
Tj'ee  and  Lenora  mines.     Has  secured  considerable  •development  work  on 
vTirious  claims,  Init  ha^*  not  yet  de%  eloped  a  wotlcabie  ore  body. 
MOUNTAIN  COPPER  C0.»  LTD,  CALIFORNU. 

Offices:  a.  Lombarti  St.,  London.  E.  C,  Eng.  Mine  office:  Kesfiick, 
Stkaata  Co.,  Cal.  Employs  about  300  men  at  the  mine  and  900  at  1  he  smelter 
aikd  »hop$,  Otiganised  1896.  and  reoiiganixed  1903  with  capital  £1^250,000, 
tkmjf96  »  paf ;  since  converte>d  to  £1,000,000  of  e>%  debenture  stork  and 
£3^,000  rHiimed  to  shareholders,  Wra.  Keswick,  cbaimian;  A.  Fre^-er, 
*<irri*tafy:  Ir^^^--^  T  U  riirHt,  genenil  manager;  T.  J.  Jonesi,  minm  superin 
ii*!Mief*t  .  \  lL**_-k*U,  T-it^ihtT  >iuprrintendent ;  J.  J.  Muiray,  assistant  smelti 
ulrnt ;  W.  C-*»le.  mit^^y  superintendent;  C.  C,  Joott^  engin 
M^iuf  v^  Co..  Coffee  Esecliaiige  Bldg.,  New  York    An>ericaii  aeentv 
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Mine  is  10  mile^  northwest  of  npfUliii^.  iu»ar  rlir*  tup  of  Iron  Mountain 
*tici  tta«i  originalty  worked  in  a  small  way  for  the  Rold  ami  silver  in  tlii*  gossan 
capping.  Landed  holdtngjs  are  extensive  and  in  fiddilion  to  the  present. 
'*"n<t there  is  a  lurge  j^ulphide  on?  body  to  the  Jiorth.  carrying  about  6,0«K),(MK) 
torts  of  low-gn^de  ore  that  t-an  prol>ttl)ly  be  handled  event uiUly.  The  main 
ore  botly  ir  a  s<iUd  pyritic  nia^s,  approxiniately  100'  t<>  40U'  wide,  800'  long 
*ikI  50O'  det»p,  with  n  gossan  c  appinjr  of  100'  to  300'.  The  ore  avemges* 
f^tums  of  5^  to  5.5%  copper,  about  2  oz.  silver  and  slightly  under  %\  gohl 
per  ton,  and  in  mainly*  chajcopyrite  associate  with  pyrite  and  pyrrhotite, 
'•ccurring  in  a  shear  xone  in  ineta-rhyolite.  The  mme  is  worked  by  pillar 
ttud  stall  and  depleted  atopes  are  fdled  with  rock  quarried  just  weat  of  t)ie 
mine.  As  much  ore  is  left  in  the  pillars,  the  mine  will  utuh>ubte<Jly  be  rob* 
bed  eventually,  by  open-pit  work.  Ore  reserves  nv^  eHtinmteil  at  upwardn 
**^  1,000,000  toim  and  three  diamond  dnll.**  axe  in  steady  use  on  exploratory 
'•^rk.  As  t!»e  ore?  is  strongly  pyritic,  tliere  has  be<*n  ponsiderable  trouble 
^ix»iii  mine  firesi,  but  ever}^  precaution  i.s  taken  to  prevent  these  and  to  cJC. 
^^nfiiish  such  as  occur  through  spontaneoas  combustion. 

The  Keswick  SmeJti ng  Works,  8  miles  from  the  mine,  are  in  the  canyon 
**f  Spring  Creek,  lejis  than  a  mile  from  the  Sacramento  river,  and  have  both 
■*»'«ad  and  narrow  gauge  railway  lines  connecting  with  the  Southern  Pacific 

■  '^ilroad.  The  smelter  has  5  water-jacket  blast  furnares  of  390  tons  daily 
•^^puieity  each,  with  11  Wright  circular  calcining  funiaces,  3  stands  of  con- 
^'^iters  \nth  9  Parrott  shells,  3  l>rlquctting  juachines  and  a  complete  sarn- 
f^^ing  plant.  Ore  i«  heap-rfiasled  in  oj>eii  air,  S  to  10  weelcs  being  required 
^r  foaeting,  the  raw  ore  carrying  45%  sulphur  and  the  njastecl  ore  7%, 
*  stttun-shovel  handling  ores  from  the  roast-heaps.  The  finea  and  ores 
' '^irn  the  roast-heaps  are  calcined  in  the  Wright  turret  roasters,  and    bri- 

t^ Matted  by  three  machines,  which  also  handle  flue  dust  and  calcined  granu- 
^t^  matt^,  using  lime  for  a  binder.  Tlit;  furnaces  have  siettlensi,  with  slag 
^^^rflow  to  ladle  cars,  and  a  slag  railway,  the  nuittc  pouring  into  iron  casting- 
™^^^uld^  on  a  slow-moving  link-belt  conveyor,  and  passing  under  jets  of  water 
*^^  chill  the  matte,  which  is  dumped  into  barrows  and  hoisted  to  the  charging 
''^•^r,    The  first  fusion  nmtte  is  25%  to  30%  in  tenor,  and  the  .second  fusion 

t***^^tte  is  niasted  and  Idowii  up  to  white  metal,  nmning  into  settlers  and 
'•^t^nce  in  ladles  by  traveling  crane  to  the  converters.  The  blast  furnaces 
Ti4Ei.v*<«  rotary  blowers  driven  l>y  an  AllLs-i'halmers  cross-coiupound,  a  Risdon 
^'"xjeB^'ompound  and  a  small  auxiliary  straight-line  engine,  steam  being 
^^Tii^fted  by  3  Balx^ock  k  Wilcox  boilers  and  1  Heine  water-tube  lioilcr, 
^^  fired  with  <»il.  Air  from  the  blowers  is  heated  by  stovoj?  fired  with  oil, 
'^^i^ore  entering  the  tuyert*s,  the  hot  bhist  effecting  grt>at  economies  and 
l^iviug  ^  ek*se  approach  to  ideal  pyritic  smelting,  with  a  ver^.'  small  con- 
*^iption  of  coke  in  the  furnaces.  The  converter  plant  has  afi  air  compres- 
•^  driven  by  a  50tJ-h.  p.  Alli>*-C1iahners  engine,  and  the  3  stands  are  con- 
^ttjllp^i  hydranlically  fmni  a  single  elevated  platform.  Linings  for  t!ie  shells 
'^  tauiped  by  a  power  drill,  ingeniously  fitted  with  a  special  taiiiping  iron 
^Ntetl  into  the  chuck  in  place  of  a  drill,      rumcs  from  furnaces,  eonvertera 
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and  roasters  are  parrietl  throiigh  dust  rhamlirrA*  and  flu^U/^t  is  hriquetUd 
and  resmelted.     In  ronn<*c!ion  ^itli  the  sineltinj?  plant  are  large  machim* 
nliops,  a  foundry  and  snvilliy.     Electric  power.  fCenemtCHl  SO  miles  dbuint, 
i^  tif^d  at  a  cost  of  ^i  of  one  cent  per  h.  p.*hour.     The  smelter  also  do6f 
custom  work,  liuying  gold  ores  of  all  grades,  uaed  for  fluxing  the  company's 
own  ores.     The  mine  and  smeller  are  eonnected  by  an   II -mile   narrow- 
j2:auge  electric  railway,  climbing  2vCM)Q'  and  traversing  a  dilHcult  countr}'. 
The  company  ab«>  owns  the  New^  Jerwy  Metal   Refining  Works,  Ltd.,  at 
Elizabeth,   N.  J.,   which  eleetrolytically  refine  the  blister  copper.  nttmtn|^ 
98%  ic  99%  fine.     The  company  abo  secured  considerable  cement  coppt.^^ 
by  precipitijtion  from  the  mine  water. 

The  Mountain  Copper  Co,  has  been  fighting  a  combination  of  oiirn^* 
fines  and  labor  unions  for  the  past  three  years,  but  has  won  both  fighta=^ 
and  is  no  longer  subject  t^  the  dictation  of  either  the  miners'  or  smelter 
mens'  unions,  and  at  the  close  of  1903  was  again  running  w*ith  ftxU  f< 
The  effect  of  thcj^e  trouble*?  was  shown  by  the  1902  production,  which  wi 
only  19,575,360  Ibj*.  of  refined  copper,  secured  from  149,787  tons  of  oi 
smelted,  giving  an  average  return  of  5.23%  copper  and  yielding  a  net  proP^  ^nnt 
of  £1 10,004.  Company  has  paid  dividends  annually  since  1897,  these  rtkngit^r^  ^^ 
from  5a.  in  lean  years  up  to  20s.  in  1899.  The  property  is  managed  wit^^-S^^IJ 
great  prudence  and  ability,  both  as  to  finances  and  actual  operation,  AtiMr^-^^^ 
affords  examples  in  both  respects  that  are  worthy  of  emulation. 
MOUNTAIH  KEY  MINB.  NEW  MEXICC^^^^' 

Located  in  the  Pinos  Alto«  district  of  Grant  Co.,  N.  M.  W.  C.  Chandlei:  '^^^^^^ 
owner  and  manager.  Entploys  15  men  and  is  a  small  producer  of  suJphiifc^^  *^ 
ore  carryitig  gold,  silver  and  coppex.     Is  al>out  7W  in  depth  and  one  c^  ^ 

the  oldefit  properties  in  the  district, 
MOUNTAIN  LAKE  MINING  CO.  UTA^^^^^ 

Office:  Salt   Lake  City,  Utah.     J.  L,   Rawlins,  president  and    gcnenf*'-* 
manager;  E.  A,  Wedgwood,  secretary*.     Organissctl  1896,  under  laws  of  Utalr^  -^*  ' 
with  capitalization  $5(),00f»,  shares  lOc.  par*     l^nds,  24  claims,  area  aboi*-^^^^ 
4iM)  acres,  in  the  Big  Cottonwood  district  of  Salt  Lake  county,  showing  *         ^ 
contact  veins,  between  diorite  and  limestone,  said  to  be  UM)'  wide  and 
able  2,000',  carrying  ores  of  boniite  and  chah  opyrite  giving  average 
vulucs  of  2.5%,  copper,  2  oz,  silver  and  f  1  gold  per  ton.     Has  a  }0(f  shaf*- 
nnd  ii  tunnels,  longest  l,1iMK. 
MOtJNTAIN  VIEW  COPPER  CO.  OREGOl^^ 

Sold  itH  lands  in  the  Waldo  district  to  Vtilcan  Copper  Co.,  1903. 
MOUNTAIN  VIEW  DEVELOPMENT  CO.  AW20NA— 

Office:  Bisbec,   Arijs,     Orgatiized    19<>3,   under  law*9  of  Arizona,    ^^th    ' 
capitdii nation  $l,fK)0,nO0.     Geo.  Bennett,  president ;  Gano  S.  Crockett,  jsc«n^ 
tan,';  I.  E.  Hohnc#*,  treAsurer  and  gtnicral  manager.     Lands  are  a  group  or 
claims  lying  northwest  of  Bisbee,  showing  ore  assaying  3%  to  50%  copper, 
112  02-  silver  and  $4  to  $14  gold  per  ton. 
MOmiGOUL  RIVEIt  COPPER  CO.,  LTD.  RUSSIA 

Offices:  3,  Princes  St.,  London,  E.  C,  Eng,     E,  Fairweather.  sn'Tetar\^ 
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nominal,  £500,000.  Was  firgaiii^ed  to  take  over  sutidry  copper 
ftDd  «lver-l«Ml  min@  in  the  Mouiigoul  divusiou  of  the  Artoui  dbtrict  of  tht- 
Iti»ftQ  CftucaeUd,  but  secretary  writes  that  company  baa  i:u>t  yet  acquired 
ili  property. 

SOOETE  hUOnYME  DE  MOUZAIA,  ALGERIA. 

ijfficos;  5,  Rue  St.  Vmceiit  dt*  Paul,  Paris,  Xe.,  France.  Mine  otFice; 
Campdes  Cheoes,  par  Blida,  department  d'^Uger,  Alf^cna.  E.  Ila^-hlc,  pre»* 
W«it:R.  Lav^a,  secretary;  M.  IliiviHlard*  gerieml  uianager.  Orgaui24-'d  1898, 
viih  capitalization  350^000  fr.  Lands,  5,362  he^tare^,  showing  (>  fissure  veimi 
to  sehiste  carrying  chalcopyrit^,  and  10  fontact  \enii5  carr>'ing  aniitnoniaJ 
pay  copper,  veins  ranging  from  2cni,  to  Uxicnj.  wide  and  avcrnging  4% 
lo 3%  copper,  aud  from  nothing  to  27  ox.  ts liver  |K:'r  ton.  Mine  i»  opened 
by  ft  17m.  shaft  and  7  lunneL^  of  39m.  to  63m.  length,  in  chak-opyrit^,  and 
by  12  tumiels,  four  longest  220m.,  240m.,  265m.  and  2tl5m,,  in  gmy  copper 
oa,  Mine  is  sensed  by  the  Wesft  Algerian  railroad,  2m.  dii^tant.  Has  Lieen 
idJe  aiiice  1899  but  eompany  plans  developing  hematite  ore  veins  in  1904. 
M02UMI  MINE.  JAPAW. 

MiiM?  office:  Kamioka-mura,  Yoshiki-gori,  Hida,  Japan.  An  old  pro- 
perty, opened  1573,  near  the  Kamioka  mijic.  Owned  and  operated  hy  the 
Mit«u  Hishi  Goeshi  Kwaiftha.  l&  primarily  a  Kilvor-lead  miiie.  Injt  secures 
1  little  copper  as  a  hy-produol.  Production  for  19(X)  was  only  8,475  lbs. 
''fined  copper,  or  about  oue-tenth  ai»  much  aa  was  secured  tlii'ee  years  pre- 

l-OS  MUERTOS  MI5WIG  CO.  MEXICO. 

Mine  office:  Velarde fia^  Durango,  Hex.     Carter  Barker,  superintendenl. 
Om  carry  copper,  silver  and  lead.     Ha«  steam  pow  er  and  employs  abont 
100  mea. 
WJIOCK  TRACT.  MICHIGAN. 

Office:  care  of  R.  P.  Mulock,  owner,  Colfax,  Iowa.  Lands,  100  acres, 
being  the  northwest  Ji  of  Sec-  9,  49-41,  near  the  Xonvich  mine,  Ontonagon 
comity,  Michigan-  A  Uttle  explorator>'  work  done  in  1903,  under  the  direc- 
im  of  Chas.  Oley,  showed  2  cuprifercjuw  lodes  of  IS*"  to  3(i''  tsurface  width, 
^eniti^  in  depth,  and  a  10'  lode  showing  copper  in  a  sludlow  tast-pit,  b1m> 
*D  S'  lode  showing  copper. 
OTHGAITA  (CHILLAGOE)  MUHNG  CO.,  LTD.  AtTSTRALLA. 

Offices:  39,  Queen  St.,  Melbourne,  Australia,  and  Finsbury  House, 
fiioinfield  St.,  London,  E.  C,  Eng.  Mine  office:  ChiUagoe,  Queeitsland, 
Aaatmlia,  Harv-ey  Patterson,  chairman-  C.  L,  Hewitt,  secretar>'  in  Mel- 
"O^inie; E.  Habben,  secretary  in  London;  E.  J.  Rodda,  mine  manager;  Fredk. 
"*ck,  superintendent.  Organized  March,  1901,  under  laws  of  Queensland, 
^ith  capital  £125,000,  shares  5s.  par.  Land."^,  5  leaseholds,  area  271  at  re.-*, 
Snowing  ores  of  copper,  silver  and  lead,  ^Mines  are  kno\Mi  as  the  Griffithij, 
^evtdoped  by  an  SQ^  open-cut ;  Calumet,  opened  by  an  80"  shaft ;  Magazine, 
^fk^  open-cast  and  by  an  83'  sliaf t ;  Dorothy,  an  old  mine  opened  by  a 
^^  shaft;  Lady  Jane,  opened  by  an  old  100'  whaft  and  a  new  300'  three- 
^^partment  shaft,  and  Giroflaj  opened  by  a  lOO*  shaft.     Mines  are  quite 
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wet  m  ibo  rainy  scaH>ij.     Ha^*  steam  in>wcr  aiitl  a  good  mtnmg  plant,     p^ 
year  ending  June  *M),  1903,  produt'lioii  was  630  tons  of  copper,  703  loiiB      ^ 
lead  and  (>2  J69  oz.  of  silver,  secured  from  8,345  tons  of  chopper  t»re  and  3,C^*^^ 
tons  of  lead  ore.     In  latter  monljis  of  1903  production  riinged  from  70  tc^^^ 
to  100  tons  of  refined  copix^r,  lO.OOfJ  to  12,000  ox,  of  silver  iuid  LW  to  :^^^ 
tons  of  lead.    Ore  is  reduced  at  tlie  CliUlagcic  snteltcr.    I*rofit«  for  yeiir  endi^i»^^ 
June  30,  1903,  were  £8,58(i  38.  4d.     Extensive  deveJopmentii  are  cont*'        ^^' 
plated  for  the  near  future.     Property  seems  well  managed  and  is  one  of  t;:^:^*^"^ 
most  pro!nl>*ing  in  (iucensland. 
SUCESION  JUAlf  MtrWOZ.  CHIL— ^^' 

OiTice  und  iniue:  La  Serena,  Cbquinilx),  Chile,     Has  fit«am  power  a      ^ua 
a  i^mall  ^nu  Iter,  I'tnploying  about  2f)0  tnon. 
MUIIROE-THOMPSON  ORE  REDUCTION  CO.     NOVA  SCOTIA  ft  QUEBE^^^. 

Office:  12  Pearl  St.,  Boston,  Mass.  Mine  office:  \Vent%vort)j  Cent  ^^' 
Cumberland  Co.,  N,  8.  Employs  ahoni  20  men.  Organised  1901,  iinfe^^*^*' 
laws  of  Maine,  with  eapitali/ation  $1/100,000,  shares  $1  par,  E.  R.  Grt^^^  '^^^ 
president;  E.  F,  Monw^,  sem'tary ;  J.  J.  Kfilly,  treasurer  and  general  manag^"!^''* 
C.  C.  Mmiroe,  superintendent.  Lands,  15  square  miles,  at  WenlAtvorth  C^^^^*"' 
tre  and  Malagjish  Point.  Cumberland  county,  Nova  fc>eotia,  and  near  M  .^Bo- 
bonrne,  Hiclimond  county,  Quel>rc,  showing  15  ore  Ixidie?,  of  %vbich  3  n^^^**"" 
being  developed.  Main  ore  body  is  a  bhinket  fonnation,  with  estinmt  j^^^ 
thjeknes;;^  5'  and  width  100',  with  estimated  average  vahirii  of  7^  roppn^^B**^ 
and  2  oz.  silver  jier  ton.  Has  about  5tX>'  of  imderground  r»petiing:&,  wij^  ^*'^ 
Vsiimaied  ore  blocked  for  sloping  lOO.tXKJ  tons.  Has  st^nm  poller  am^  ^inJ 
concentrator,  with  smelter  at  Went  worth  Centre,  otie  mile  from  niine.  luiMc  ^^^^ 
a  150-ton  vvnter-ja^^ket  bla«t  furnace,  Blake  erufiher,  lOO-lon  puheriii^  '"**''* 
100-ton  rotary  r<jftist^*r  for  leaching  plants  and  10  large  lixiviation  tanl 
Mill  and  smelter  plant  Include  buildings  of  25x100*,  25x50*^  30x75'  ai 
**0x30',  with  sundry  outbuildings. 
MUKSEY  GROtrp.  MEXIO 

Mine  otiicc:  Zacualpan,  Mexico,  Mex.    Geo.  W,  Small,  sitperintendci  ^^   '"*" 
Lands,  16  perteneueias,  area  about  40  aerejs,  uhowing  orej*  of  silver^  gold  bj^^^^ 
copper.     Employs  about  20  men,  in  development. 
MURRAY  MINE.  ONTARI  :^C20. 

In  the  viiinity  of  Sudburj;,  Algoma,  Unt.     Opened  181*2.  rlo«*ed  18$*^^^^ 
Principal  values  are  in  nickel,  with  some  copper.     Ore  l>ody,  .«aid  to  ovem 
70'  wide,  is  a  massive  pyrrliotite,  carrying  occaaianal  pyriti*,  and  tail* 
low  in  grade. 
MURRAY-ISABEL  MINES  CO.  •  COtORAP*^    ^ 

Otlice  and  mines:  care  of  \V.  H.  Murray  &  Sons,  owner?,  Parkdale,  Fr""^ 
mont  Co.,  Colo.     Ores  carrj'  principal  values  in  gold,  eilver  and  lead,  i^i^ 
a  little  copper  and  ssinc  as  by-products.     Haa  steam  power  and  concenliatc^^ 
ahippLng  concentrated  ores  direct  to  smelter.     EmployE  20  men. 
MURRIN  COPPER  MINES.,  LTD.  AUSTRALIA- 

Office©:  Winchester  Houpc,  London,  E.  C,  Eag-     Mine  office:  Murrifl 
Murrin,  We^t-em  Australia.     A.  E   Barton,  chainnan ;  Cfias.  Taylor, 
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liUfCY  HAUKS  MINE. 

Mine  office:  Ganiet,  Granite  Co.,  Monl,  8anitiel 
Ores  earrj'  goW*  silver  and  copper  Hiis  steam  power. 
HAHTLLE  VALE  COPPER  HimNG  CO.,  LTD. 


MOlTAlfA. 

I.    Ritchie^   owner. 
In  litigation. 

WALES. 


Offices:  11,  Dale  St.,  Liverpool,  England.  Mine  office:  Llanllyfin,  Car- 
n&rvoD,  Wales,  O.  A.  Harling,  chairman;  \\\  H.  HiU,  eecretarj'.  Capital^ 
nominal,  £5,000;  debentures,  £7,500,  protected  by  first,  second  and  fourth 
mortgages, 

WAPA  COUHTY  COPPER  MIKING  CO.  CALIFORNIA. 

^m        Office:  1206  Market  8t.,  San  FrancisH^o^  Cal.     Oven  Wade,  president; 

^^V«  J.  Taylor,  secretary  and  treasurer.     Organized  August  22,  11)02,     Landsi, 

13  mdes  south  of  Middletown^Napa  Co.,  Cnl.,  developed  by  a  4t»0'  runnel. 

JfAPOLEON  MINE.  CALIFORlflA. 

Mine  office:  Copperopolis,  Calaveras  Co.,  Cal.     Owned  hy  Josephine  H, 

Sullivan.     Under  bond  to  Lewis  and  Ben  Willian:is.     Is  the  oldest  ropper 

iK&tae  in  California,  and  was  once  a  considerable  producer.     Vein  channel  is 

IfJO'  wide  and  ranges  from  diabase  to  talcose  schist,  ore  bodies  occurring 

»  leoBM  up  to  20^  wide.     Orea  are  principally  sulphide,  with  a  fair  sprinkling 

^f  carbonates  and  oxides.     Old  elmft,  325'.     New  shaft  is  being  sunk  to 

^^^ottward.     Considerable  copper  has  been  produced    latterly    by  leaching 

^he  old  dumps. 

I^ASHVILLE  BCmE,  COLORADO. 

Letter  returned  unclaimed  from  Idaho  Springs,  Clear  Creek  C>>.,  Colo. 

JIATIONAL  COPPER  CO.  VIRGIKIA. 

Mine  office:  Garrisonville,  Stafford  Co.,  Va.     Supposed  to  be  working 

^iepoaits  of  cupriferous  iron  pyrites. 

RATIONAL  COPPER  MINING  CO.  UTAH. 

Office:  400  D.  K.  Walker  Bldg.,  Salt  Lake  City,  Utah-     Capitalization 

1100,000,  shares  lOc.  par.     F.  E.  Smith,  president;  W.  H,  Tjbbals,  vice- 

prwdent;  C.  E.  Peyton,  secretary  and  treasurer     Lands,  about  115  acres, 

t&ibe  La  Sal  Mountains,  Sonoma  district,  Grand  county,  Utah.     Ore  asaay- 

iag  ^.5%  copper,  with  traces  of  gold  and  17.5  oz,  silver  per  ton,  has  been 

Uiken  from  a  fissure  vein  traversing  sandstone. 

'      lAHONAL  COPPER  MINING  CO.  WYOMING. 

^        Office:    Dtmglas,    Carbon    Co.,    Wyo.     Incorporated    July,    1902,    with 

iBtapitaUzation  1250,000,     Frank  Tinkham,  president;  G.  W.  Johnson,  secre- 

"^tary;  H.  C.  Paul,  general  tnanager.     Land&,  sundrj*  claims  near  Guthfie, 

Wyoming. 

JfATIONAL  GOLD  &  SILVER  MINING  CO.  NEW  MEXICO. 

Mine  office:  St*nn'*j  PtiMS,  Grant  Co.,  N.  >L  li-  1..  licrkty,  superinten- 
dent,    la^t^led  a  50-ton  concentrator  late  in  11K13, 

NATIONAL  METAL  CO.  MEXICO. 

Office:  Guadalajani,  Mex.  Has  smeltiug  plants  at  Guadalajani  and 
mt  Ameca,  Jalisi'O,  Mexico. 

RATIONAL  MINING  CO.  CALIFORNIA. 

Office:   Tacoma,    Wash.     Mine   office:    Waldo,    Ore.     Property    is    the 
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Sanger  p^up  of  3.5  fUiinL**,  arv-a  700  acres^  in  Del  Norte  county,  CftU/oi 
a  few  niilcti  south  of  Waldo.  Capitalizaiiori  $U),OfM),IMXr  S.  J  Priuhj 
president ;  Geo.  P  Larseii,  sccTelary :  John  Sanger,  suficrintendent.  Al 
Uiis  oil  laiidfi  In  western  Washington  and  ^veral  mining  elainis  iii  the  bw 
Arrow  Lake  liistrirt,  Britisli  CV>luinbia.  The  danger  ores  p^e  good 
\  ahic^-s  in  copper  and  gold,  urid  eoiupttiiy  i-«  sMiid  to  plan  construction  of 
aoi«ltcr. 
NATIONAL  MINING  CO.  MICBTGAl 

Odicc:  li  CV>ngrctLs  Si.,   Boston,  Mass,     Mine  c»ffiec:  Uoekl»nch  (►m 
agon  Co.,   Mirh,     f  Jrpuiiwd    IH7S.   with    capilali/ation    $2.5<WKrMXt:   mi 
il,875jwi0.     Piiid  in,  $:^,20  ptT  f^Iuire.     John  (\  Wat»on,  pre,siden1 :  Ihni 
L.    Deuiinon,   «e<'rctar>''   uiid    treasurer.     Lands   adjoin    tl^e   old    MiniK^»t^ 
mine,  wnv  owiuil  hy  the  Mirhi|can  Copper  iMiuing  Co.     Has  pnidui^  pn*«fi 
i\,im)  tiniH  of  itippcr,  and  hnn  |Miid  dividendn  of  1'120,(IOO.     Idle  si  lire  l! 
Inilly  dcj^crihed  in  VoK  II. 
NATIONAL  SMELTING  CO.  SOUTH  DAKOTA 

Office,   nnne   and   works:    Uapid   i'lty,    Pcnnin^u»n   (V».,   S.   D.    Mui 
ores  carrying  gold,  silver  and  <'<ipfH*r,  biter  Iwiiig  secured  a*  a  by-pmdui 
Has  a  large  smeller  and  emplovH  alum  I  21  »0  men. 
NATIONAL  SMELTING  4  REFINING  CO.  NEW  MEXKX 

Mine  of!ire:  Lurdshurg,  (rnujt  Co.,  N.  M,     Ha^s  a  50-ton  MnclterJ'i'i 
1903,  on  the  Ahf*rdeen  properly,  and  hvks  h  contract  to  emett  ore*  of  tin 
mine. 
NATIONAL  CAPITAL  COPPER  CO.  KESCC 

Office:  flK)l  Seventh  St.,  N,  W.,  Washington,  D.  C.  Mine  office: 0«1 
Michoacan,  Mex.  Henry  M.  Baker,  president  and  treasurer;  Franri? 
Criswell,  secretary;  Samuel  W.  *Si'ott,  general  manager.  Orgnniewl  j^I* 
23,  1002,  under  law8  of  Virginia,  with  capitalization  $150,000.  )*httrt^  ■ 
par.  Lands,  rWiO  pertenencias,  area  ahout  1,375  at*rcs,  in  the  TjuhiijI* 
district,  ntiowing  (i  contact  \eins  Jietween  gratiite  and  Ume?^tonc,  ran}'" 
native  eopj>er  and  argentiferous  rind  auriferou>!i  oxide,  curfmnnte  ami  ?stjlpb'< 
ores.  Two  veins  are  being  devdupeil  hy  tuiuielf*,  the  tVmfianrii  ieinKlj*^ 
said  Ui  he  70"  ^\ide,  Nearest  raih\ay  is  the  Mexican  National,  15 
distant.     iVopf  riy  lias  ample  water  available,  and  i»  wHl  tinil>ered. 

LA  natividad  mining  CO.  mfloj 

Uifice:  care  of  .1.  It.  Quimi.  jiresidetit,  m  Wall  St..  Ne^'  York.  Coinp*^ 
moved  from  former  oflic<\  17  Park  How,  New  York,  and  left  no  ad<W 
Letter  returned  mkclaimed  from  fonner  mine  office,  Coapa.  Mirbo*c 
Mexico.  Capitnlj/.ation  $1  ,*^Kt,(KX),  sharesb  SIO  |>ar.  M.  L,  Ward.  h^citI 
and  treaaurer.  Land?^,  lOO  perteneneias,  area  247  acres,  adjoining  the  Doi 
Luij»a  and  Satita  Fitiilia  mines.  ComT>any  makes  exaggerated  elainis 
ing  value  ot  ils  property. 
NAVERFJORD  MINES.  NORWI 

Mini'  iAXwv:  Navcrfjoi'il,  Nonvay,  Prodtirtioii  in  1902  wa*;  MM) 
of  lirHt-gnnle  and  1.5tKl  lon.^  of  second-grade  on\  eontjiining  metallic  v 
oqual  to  about   ISO  h»ns  i»f  n-fined  copper. 
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H^LSOH  COPPER  FIELDS,  LTD.  BRITISH  COLUMBU. 

Offices:  57,  Mcxirgate  8t.,  London,  E.  C,  Eng.     Minp  office:  Nelf»oii, 

B-C.    H.  Shephenl  Cross,  chairman  ;C.  S.  Goorl,  stHTeltiry.     (*apita!j  iiomiiiiil, 

UlOO.OOO,     LancU,  'M\  arres,  on  Morning  Mouiiijiin.     Idle  amvc  HHXJ- 

*GEWERKSCHAFT  NEITE-KIRCHE,  GERMANY. 

Mine  office:  Groti^v-Sihliefenstcintlial  bei  Goj^lar,  Hfir2,  Germany 
C  HEUlUNlf  A  CO,  CAPE  COLONY. 

f      Ape  developing  copper  mines  in  Little  Xaniaqnalaud,  Cape  Colony. 
ITEVADA  CONSOLIDATED  COPPER  &  GOLD  NEVADA. 

IdNING  &  MILLING  CO. 

Office:  506-31  ?^tat«»  St.,  Boston,  Ma8s.  Mine  office:  Yeringfon,  Lyon 
Co.,  Nev.  Organizetl  under  laws  of  Maine,  wiHi  capitalizalion  $1,000,000, 
rt»Wtt,  %\  par,  Ja.s.  P.  Niles,  president  and  general  nianai^er;  Horace  1*. 
»>tnt,  secretary ;  Jas-  D,  Niles,  treasurer.  Landwt  l^  rnppT  rlalniH  in  Lynn 
touftty  and  12  gold  claims  in  Lincoln  county,  Nevada,  former  including 
■tW  Bunker  Hill  and  Redemption  p^ups.  Has  electric  power  and  a  fiO-ton 
Itnelter. 
lEVADA  CONSOLIDATED  SBHELTING  A  REFINING  CO.  NEVADA, 

Office:  201  Kxchaiige  Hldg.,  Denver,  ('nl*i.  Works  office:  PkK*he, 
jliincoln  Co.,  Nev.  Wm.  Gelder.  manager.  Has  a  200-ton  snu'lter  and  22 
Inilw  of  narrow-|:auge  railroad.     Is  closely  affiliated  with  the  Hillside  Cop- 

(teVADA  COPPER  CO.  NEVADA. 

Merged  in  Nevada  Bell  Copper  Mining  <t  Reduction  Co, 
JlEVADA  DEVELOPMENT  CO.  NEVADA. 

i      Office:  201  Wahiut  PL,  Philadelphia,  Pa.     Mine  office;  Lovelock,  Hum- 
l^jldt  Co.,  Nev.     Theo.  H.  Lowe,  gnpermtendent.     Lands  include  tlie  Copper 
ffilafiee  and  adjoining  claims. 
IIEVADA  GOLD  &  COPPER  MINING  CO.  NEVADA. 

(Hfice:  Parrot  Bid  p.,  San  IVunrisco,  Cal. 
JTEVADA  BELL  COPPER  MINING  h  REDUCTION  CO.  NEVADA. 

I  Hrtice:  S50  Drexel  Bldj;.,  Philiidelphin,  Pa.  Mine  office:  Lovelork, 
fRumboldt  Co,,  Nev.  Organ i/ed  1902,  nndcr  laws  of  Nevada,  with  eapital- 
bitkun  S5,00<},000,  al>sorhiug  the  Nevada  C-opper  Co.  and  the  Hell  Mare 
prKiing  &  Smelting  Co.  C.  W.  Sweitzer,  president;  H.  H,  Barlu^e,  vice- 
^naldent;  A  P.  Piatt,  .stHTctary  and  ireajsiirer.  Lands,  about  500  acres, 
"*■  which  coiLsideralile  development  has  been  secured.     The  ,TtX>'  Hell  Mare 

]  Is  to  be  driven  \,f^W,  to  cut  the  vein  found  in  the  Copper  King  tunnel. 

bodies  are  ^id  to  he  large,  I  tut  of  low  grade,  averaging  al>ont  4^;  <-opper, 

occurring  as  replacements  in  a  formation  of  andt^iiic  jKirpliyry.     Has 
power  equipment  and  a  (10-ton  smelter  Iniilt  by  tlie  Nevada  Copper 

which  it  !<:  planne<l  to  replace  with  much  larger  furnaces. 
AMERICAN  MINING  &  MILLING  CO.  UTAH. 

ine  office:  Hti^Miain,  Hrix  Klder  Co.,  Ctiih. 
W  ARIO  COPPER  &  EXPLORATION  CO.,  LTD.  MEXICO. 

Offieps-  :^1     Lotiili;*ril  St.,  LntHlnn,  Iv  C  ,  Eng.      Mine  office:  Arki,  Mich- 
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imi-an,    Mex.     J.    Hemlrii-k,    managing    director;    F.    Richards^    secref; 
Capital,  m»miriAl^  £HM>,*MK},  shares  4»,  par.     Mine  idle  nt  la^st  aecounU. 
NEW  BALLA  BALLA  COPPER  MIIfES.  LTD.  AUSTRALIA 

Officers:  Grettt  .St,  HiMen's,  London,  E,  C,  Eng*  Mine  oifire:  Pon  Baila 
Balla,  Western  Australia.  T.  \V.  Wiiliams,  chainnan;  E.  A.  Foeter,  gerre- 
tary;  A.  Harding,  legal  manager  in  Western  Australia.  Capital,  nominai, 
£250,fXK);  isBued,  £lS.'i,r>75.  Landn,  12()  avtvH,  in  two  groups,  in  the  Pilbam 
distant,  1 1  mile?*  from  Port  Balla  l^lla,  and  one  mine  50  Qiiles  distant.  Has 
a  3()-ton  smelter, 
HEW  BOSTON  MIiaifG  CO.  MOBTAHA 

Office:    Eden    Valley,   Minnesota.     Mine  officer  Corbin,  Jeflfereon  Ca., 
Mont.     Ore8  cttrrv  gold  and  copper, 
NEW  CALEDONIA  COPPER  CO.,  LTD.  NEW  CALEDOHIA 

Reorgani/pti  ,ms  rulfHloriia  Copper  Co,,  Lid* 
NEW  CHILLAGOE  RAILWAY  ic  MINES.  LTD.  AUSTRALIA^ 

Offices:  Finsburv  Hotise,  London^  E.  C,  England  and  39,  Queeti  i^'r 
Melbourne,  Australia,  Mine  office;  ChiLlagoe,  Queensland,  Australia  Eitn 
ploya  about  150  men,  Clias.  Wm,  Chapman,  chaimiiui :  Fredk.  Back,  fOAiJ* 
Aging  dirwtor;  T.  J,  Greenway,  general  manager;  Edwin  Habl»en,  seetvO^ 
in  London;  C,  L.  Hewitt,  seeretant^  in  Melbourne;  G.  Smith,  rnine  inJUiAl**'' 
Organized  1902,  under  laws  of  Victoria,  as  a  reconstruction,  with  capitjJ, 
nominal,  £1,(MK),000;  i^siied,  £74H,2m,  Dehci»tun?s.  £498,3^10  at  (t%* 
Prtjperty  b  railway  and  minend  conce5isions.  granted  by  the  Queeii^™ 
government.  The  railroad  of  102  miles  runjs  from  Marecba  to  Chilblt*- 
Mineral  conecKsioits  arc  9  gjoups  of  70  leases,  area  about  2,CXX)  acres.  Ik-M  on 
50-year  lease  from  Jan,  1,  1898^  at  an  annual  rental  of  £1  per  acre,  with  co- 
emption from  labor  conditions,  aLiO  about  1/200  acres  of  ordinary  min«^ 
leases.  Is  the  parent  company  of  tlie  Mungana  (Cliillagoe)  Mining  Co.,  U«. 
Operatioas  of  previous  maimgement  were  not  successful,  but  niattera  u^ 
eeem  to  be  going  more  smoothly.  Principal  nvining  properties  are  IhePe'*" 
eance,  Zillmanton,  Queen^lander,  Mclhvraith,  Harper,  Hobson  and  Booroei»**lE^ 
of  which  the  two  first  named  are  the  more  important,  the  Penwince  shovi^ 
a  good  Ijody  of  5%  to  8%  ore. 

The  smelter  has  one  lead  fnmace  and  5  copper  furnaces,  of  aliout  50 tow 
daily  capacity  each.  Blowers  are  driven  by  steam  engines  and  wi  ek*"^** 
plant.  InstaUation  of  a  converter  plant  is  planned.  Ore  is  excliang«d  ^^"* 
the  Mungana  company,  giving  better  fluxing  mixtures  to  both,  and  the  M^*^* 
gana  ores  are  also  smeltetl  by  this  plant.  Water  is  furnished  by  a  1,600,0^ 
gallon  dam  across  Clnllagf^  (!reH?k,  tliis  stream  having  a  minimum  flo^^  ™ 
ftbotit  4,000  gallons  per  hour  Production  in  1902  wajs  402  h>ng  tons  of  <^P" 
per  aiid  23,972  **£.  of  silxer.  1ji  September,  1903,  prodtiction  waa  HS  ioPS^ 
copper  and  5,491  oz.  of  silver,  in  addition  to  copt:ier,  lead  and  ^iher  smcltw' 
for  the  Mungana  company.  Output  for  11M!I3  wjls  probably  abotit  2,000,0^10 
lbs.  of  blister  coppc^r.  Cost  of  smelling  Is  aUtut  $1175  per  ton,  Proprtf 
luis  l>e€ti  developed  and  equipped  under  *^erious  disadvantages,  but  is  pos«*«™ 
of  merit,  arid  the  present  management  seems  to  be  securing  g(»od  rwnilts. 
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mf  CLOirCURRY  COPPER  h  SMELTING  CO.,  LTD.  AUSTRALL/L 

Ufficcs:  116,  St.  Vincent  St.,  Glasgow,  ScotbiiU,  U.  L.  Albion,  chftinimii ; 
B,  F.  G.  Meldnim,  secretary*.  Capital,  nomiual,  £3,300.  Lands,  isuudry 
flull  miaes  in  North  QueeiLsland^  which  are  idle. 

Wf  COL0MBU  MIUIKG  CO.  IDAHO, 

Mine  office:  Salmon,  Lemlii  Co.,  Idaho.    H.  Armstead,  syperinteudenl. 
Ores  curry  copper  and  gold*     Hits  steam  power  and  a  l(}-«tamp  iiiilL 
nn  EHGLAITD  GOLD  &  COPPER  MIITIWG  CO.  UTAH. 

Office:  421-53  State  St.,  Boston,  MaK>.  Mine  office:  Bingham  Canyon, 
Sill  Lake  Co.,  Utah.  Employs  al>out  25  men.  Organized  lH9**,  under  laws 
of  Colorado,  mth  capitalisation  $1,000,000,  shareH  $1  par.  D.  W.  WilUanii*, 
pfwident;  Thos.  Kellough,  vice-president;  Geo»  F.  Bradstreet,  i3erretar>^  and 
tmaurer;  S.  VV.  Weat,  general  manager;  H.  M.  AdkiiLson,  superintendent; 
(H,  E>  A.  Wall,  engineer.  Laudf^,  7  rlaini«,  area  27  utTCi?,  in  (he  W&^x  Moim- 
tAb  district,  showing  2  fissure  veins  of  W  average  width  carrying  aariferoiis 
ind  At]gentiferous  sulphide  ores  of  copper  and  lead,  estimated  i*y  company  to 
Average  $35  per  ton  in  value.  Developtneni  Is  by  7,8tKJ'  of  tunnek  and 
diifU.  Has  a  steam  plant  and  contemplates  buildtiig  a  combination  mdl,  at 
the  Xast  mine,  to  treat  silver-lead  and  copper  ores. 

HEW  ENGLAND  MIHIffG  CO.  UASSACHUSETTS. 

Office:  35  School  St.,  Greenfield,  Mass.     Mine  office:  Charlemont,  Frank- 
lin Co.,  BiiAS8.     Othello  A,  Fay,  prtwjdent ;  Capt.  Geo.  H.  Davenport,  treasurer 
and  general  manager.    Organized  1902,  v^ith  capitalization  $5t>0,000,  shares  $5 
par  Lands,  about  1,000  acres,  2  miles  west  of  the  Davis  pyrite  mine  worked 
fince  circa  1880.     Vein  is  approximately  vertical,  conforming  closely  in  dip 
and  strike  with  the  Savoy  schist  in  w  hicb  it  occurs^  arid  m  apparently  a  fahl- 
band,  lacking  well-defined  walla,  the  ore  occurring  scattered  through  15'  to 
Off  of  the  schist  with  a  6*  to  1'  vein  of  quartz,  well  mineralized  on  the  south 
wall,  and  a  heavy  impregnation  of  chalcopyrite  1'  to  2*  wide  on  the  north 
wall.     Is  opened  by  crosiscutting  and  stripping,  with  vein  traced  about  700'. 
ITBW  ENGLAND  4  ARIZONA  COPPER  &  ARIZONA. 

GOLD  MINING  CO, 

Mine  ofi&ce:  McCabe,  Yavapai  Co.,  Am.  Edmund  D.  Fisk,  president; 
John  A.  Thompson,  secretan,^  and  treasurer  j  C.  M.  Egge,  superintendent. 
Organised  under  laws  of  .Arizona.  Lands,  5  claims,  known  vl&  the  Red  Star 
y^roup,  near  the  Silver  Belt  n^ine,  in  the  Big  Bug  district.  Has  steam  hoist 
and  about  2XXf  of  underground  openings. 

IfEW  ENGLAND  &  CLIFTON  COPPER  CO.  ARIZONA. 

Office:  care  of  E.  Rollins  Morse,  president,  43  State  St.,  Boston,  Mass. 
Mine  office:  Clifton,  Graham  Co.,  Ariz.  Arthur  P.  Ayling,  general  manager; 
C,  0.  Burger,  consulting  engineer-  Capitali^ation  $.^,000,000,  in  $2,000,000  pre- 
ferred S%  stock,  cumulative  after  pay ment  of  first  S%  dividend,  and  13,000,000 
coaunon  stock,  with  $1,000,000  preferred  and  $500,000  common  stock  un- 
ksued.  Absorbed  the  New  England  Copper  Co.  and  the  Clifton  Consoli- 
ilated  Copper  Mines  of  Arizona.  Lands,  77  claims,  with  abont  13,000'  of 
ttiiflergrouiid  openings  in  the  two  mines.    The  Clifton  has  7  shafts  of  TO'  to 
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315',  also  tuniieb  of  220',  450',  7(K)',  80O'.  l^tHMK  and  IJOC,  showing  priwc 
pally  chalcopyrito  and  clialerx-ile,  with  oct-'asional  oxides  and  carbaTiatei», 
slightly  auriferous  and  argentiferous.     Plans  of  fonner  management  of  ih 
Clifton  t  ailed  for  the  driv  ing  of  a  7,700'  dramage  and  operating  tunnel,  to  hn* 
don!  lie  tracks  and  el(HMric  haulage.     The  New  England  is  opened  by  shaf 
of  400'  and  5<X»'  and  a  2J>00'  tiuinel,  showing  fissure  veinj^  instead  of  il 
blanket  veitLs  noted  at  Clifton,  3  mile^  diatant .     Principal  vein  is  5'  to  6'  wiA 
camming  cuprite,  chalcocite  and  chalropyrite,  all  of  \'cry  high  grade,  thL<  t^J 
being  among  the  riehest   found  in  tlie  Clifton  diistrict  in  quantities  of  conti 
mcrcial  ijiiportanre. 

The  pre-scnt  company  waa  organized  by  very  strong  people,  includitij 
several  dire<'tors  of  the  Caluniel  A:  Hetiy,  and  the  ronipauy  plans  exlennvi? 
development.     Probably  Sl,CHJ(),tMJ)  or  more  t\  ill  l>e  needed  to  put  tlie  ccm/- 
pany  on  a  satisfactory  i^roductive  hwsy  and  about  two  years  will  be  recjuirwl 
in  the  work. 
FEW  EIIGLAND^UTAH  MINING  CO.  UTAH* 

Oflke:  t^Ol  Journal  Hldg.,  t'hirago,  III     Mitie  office:  Bingbaoi  Canyon, 
Salt  I>ake  Co.,  Utah.     Organizetl  1 90 1,  under  laws  of  Delaware,  with  capil- 
alization  $l;25O,00O,  shareH  $1  j>ar     [>L>n  M,  Dickinson,  president;  Cbaa.  J.  i 
Hodge,  seeretarjf  and  tn^aiiurcr;  Morris  FL   Hunt,  general  manager;  E.  mJ 
Eakin,  mine  Muperintendent ;  Edw.  Cutlrr,  niill  .su[X^rintendent;  E.  P.  Jen- 
nhigs,  engineer.     Land^,  13  elainit*.  area  116  ari*e>,  fonnerly  known  as  the 
Laiit  Chance  nnne,  in  the  Dinglmm  divison  of  the  West  Mountain  district,! 
showitLg  fissure  and  contact  veitLs  of  3'  to  50'  width,  giving  good  assay  values  j 
in  copjjer,  lefwi,  silver  and  gold-     Hiuh  7,000'  of  tunnel*  and  about  2  mile*?  of  j 
underground   oj>enuigs.      Equipjnent    inciude.*^   i\    12i>h.    p.    boiler,    GO-li   p* 
engine   and    100-ton   concentrator   equippctl    with   cruhher,    rolls,    Chilean^ 
mill,  Hodge  jigs  and  concentrating  tables*     fYoperty  i;:^  well  located  and  re^ 
garded    a,s    valuable. 
NEW  HIGHLAND  GOLD  &  COPPER  MINING  CO.  CALIFORNIAu 

Ufiicc;    Vim   Broadway,   Oakland,   Cat     xMiue   office:  Georgetown,    El 
Df»nido  Co.,  CaL     Employs  12  men.     Organ i^.cd,  Sept.  11,  1903,  under  lawa 
of  California,  uith  capitalisation  12,000,000,  .shares  $1  par.     Thug*  F.  GniberJ 
vice-president;  C  L.  Cohiu,  .secretary'  and  treasurer;  Ira  C  Jenk^^  finanria 
^secretary.     Lands,  1 1  copper  claims  and  9  gold  claims,  area  555  aortr^,  on  the  ^ 
Mother  lode,  in  the  Georgetown  disTrict,  showing  a  hnsure  vein  in  alnte  giving 
!i:^says  of  15%  copper,  15  o/,.  siIvit  and  $2.50  gold  per  ton. 
NEW  JERSEY  METAL  REFINING  WORKS,  LTD.  NEW  JERSEY^ 

Works  office:  Elizabeth,  N.  J.     tJwned  by  the  Mountain  Copper  Co.,  Lut 
NEW  LONDON  COPPER  MINES.  MARYLAND. 

Office:  rare  of  Capt.  Edw.  S.  Werts,  owner,  Washington,  D.  C.     Prop- 
erty is  in  Frederick  connry.  Maryland,     Was  worked  from  1835  to  1855  at  m^ 
profit.,  but  later  purrha^prs  became  involved  in  litigation  and  property  liaifl 
Ik!CIi  idle  since  circa  1S8S.     Pnjbcrty  includes  64  acre*  of  mineral  land  aiid  U^ 
iicrrs  of  timber  laud^     Mine  s^hows  a  conlai  t  vein  of  'X  (o  4'  IjeUveen  ^lale  and 
liijic-tonc,  giving  i*.^y.s  uf  :j„r;  to  rtr;;  copper     Ha.-  4  tunnels,  loDgegt  K 
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iinli210'  shafl,  uiiii  aJ>oiit  .500'  of  nnUfrgruui^il  *>jjr)MU^^.     rrrm*Jil  owner 
purposbi dr»ining  iiiid  reopening  inine*^  in  .K|irin^  of  UK) J. 
ITEW  MAMMOTH  MINING  ^  MILLING  CO.  UTAH. 

Mine  office:  Bingliam  Canyon^  Suit  Lake  Co.,  Tlalt.  J.  E.  Beveridgt*, 
superintendentp  at  last  accounts.  Ore«  cany  gold,  silver  and  copper.  Hii> 
^t«im  power. 

nW  MEXICO  COPPER  MINIHG  ^  SMELTING  CO.  NEW  MEXICO. 

Letters  returned  unrliiuued  from  former  office,   Hartford,  Conn.,  und 
fonner  mine  office,  Lucera,  Mora  county,  New  Mexico. 
nw  MEXICO  DEVELOPMENT  CO-  NEW  MEXICO. 

Mine  office;  Fierro,  Grant  Ok,  N\  M. 

HEW  MEXICO  GOLD  &  COPPER  MINING  CO.  NEW  MEXICO. 

OfSc€:  39  ('av\ker  Bld^.,  Milwiiuki-^',  W'l^.     Mine  office:  Tr<«  ri*ilra!<, 

Rio.irriba  Co.,  N.  M,     Employs  S  men.     i  Jrganizetl  1897,  under  lauH  of  Ncu 

Hevica,  with  capitalijsaticm  $2,5fKl,(KM*,  wlmrcs  SI  pur.     Wtn.  H.  Dcvos,  pres- 

wlpiit;  il.  D>  Kelly,  secretary  and  treaj^urer;  Rirliard  Cole^  .superintendent, 

tAnds,  11  claiuH,  area  140  acre^^  in  the  Broniide  district*  showing  fijsisure 

mas  in  st^hists  and  contact  veins  between  schist  and  granite.     Five  veiiw  are 

CJi     ^        brinjjt!ev*!loped,  tbe^se  averaging  7'  in  width  and  giving  itH&tays  of  59^  to  409? 

rripperaiid  occasional  high  vakie^^  in  gold,  from  nalivc  ropper,  carhonale  and 

sulphide  ores,     HaA  a  130^  shiift  and  21kj'  of  underground  openings,  with 

^tcAin  power  and  Norwalk  :tir  rtimpressor.     Will  .sink  and  tlrift  during  l9iH. 

IfEW  MICHIGAN  COPPER  OTNING  CO.  WYOMING. 

Uttice:  Lurarnic,  Wyo.     .Inlm  M.  Arthur,  superintendent. 
NEW  MOUNT  HOPE  COPPER  MINING  CO.,  LTD.  AUSTRALIA. 

Mine  othce :  Mt,  Hu|M!,  N\  S.  W.,  Australia.  It  M.  Kirk,  general  manager. 
I* located  alMuit  Wl  mile*>  south  of  tlie  Grf*at  Cohar  mine.  Mine  ojHnitHi  hS78, 
witJi  production  of  l!ll  long  tons  rcfuK-d  co|)pf*r  in  I  SOS,  aiirl  total  pi-*xluetion 
o(  5,070  tons  of  refined  copper  to  that  time.  Deepest  shaft  m  lOfK.  Orm 
are  inaialy  chalcopyrite  ami  hornite,  with  .sand-sttMie  gangiie,  in  a  country 
rock  of  ferruginous  slates  and  sandstones,  wilh  oxidized  ore«  mairdy  earthy 
ruHionat^es  ahove  the  250'  IcvcL  Ore  bodies  cHTUr  a*;  replacements  in  the 
country  rock,  without  defined  wall:^,  having  an  extreme  width  Hif,  Genemi 
fommtion  and  physical  features  rt*j*einble  the  Great  Cobar  mine.  Ore  is  con- 
centrated al>out  .*>  into  I,  and  is  smelted  in  a  plant  having  5  small  furnaces, 
iL^ing  imn  ore  secured  12  mile^**  distant  for  a  flux, 
HEW  RIO  TIKTO  COPPER  CO  ,    LTD.  SPAIN. 

Absorbed  by  Caridad  Copi>t*r  Co.,  Ltd. 
NEW  RIVER  COPPER  CO. 

Orgauixed  August.  1902,  tmder  laws  of  Delaware,  with  capitalization 
'^l  r>OO,0tX>.     Location  at  prf>perty,  if  any,  unknown. 

NEW  SLEEPY  HOLLOW  GOLD  MINING  CO.  COLORADO. 

Mine  office:  Blark  Hawk,  Gilpin  Co,^  Colo.  John  V.  Hopkins,  superin- 
tendent. Ore  carrie?i  gold,  silver  and  copper.  Has  steam  power  and  em- 
ploys about  20  men. 


^  ^ 


TffE  COPPER  flANf>B(}fm 


HEW  YELTA  COPPER  MINING  A  AtJS 

SMELTING  CO.,  LTD. 

Mines  sold  to  Paramatta  Copper  Mines,  Lid* 
NEW  YORK  GROUP.  AIOZOl 

Mine  office:  care  of  T.  R.  Neliis,  owiier,  Williama,  Coconino  Co., 
NEW  YORK  MIKE. 

Office:  care  of  Harr>'  J*  Bennett,  owner,   Phoenix,  Am.     Mine 
Morristown,  Maricopa  Co.,  Ariz.     Has  a  100^  shaft  on  a  3^  vein,  ako  a 
vein  giving  assays  of  60%  copper. 
NEW  YORK  COPPER  MINING  A  SBIELTING  CO.  ARIZOl 

Office:  Tucson,  Arix.     Mine  office:  VaiLs,  Pima  Co.,  Ari2.     F.  H. 
president;  E.  J.  Tripple,  secretary;  H.  Buclunan,  treasurer.     Lands,  6  i 
in  the  Helvetia  district,  on  which  a  smaU  force  is  employed  in  develop 
work. 
NEW  YORK-ALASKA  BONE. 

Office:  care  of  Sanil.  Hilvennan,  general  manager,  Ketchikan,  Alj 
Property  I**  near  the  Brown-Alaska,  on  Prince  of  Wales  Island. 
NEW  YORK  &  ARIZONA  COPPER  MINING  &  ARI20] 

SMELTING  CO. 

Office:  261   Broadway,   New  York,     Letter  retunied  unclaizned 
former  mine  office,  Globe,  Gila  Co.,  Ariz.     Organized  1901,  with  capita 
tion  $3,000,0*10,  shares  $10  par,  apparently  with  the  sole  object  of  i 
stx)ck.     Lionel  Hagenaers,  president ;  E.  G.  Macqueston,  secretary.     Prop 
\a  considered  promising  hut  will  never  l>e  made  a  mine  by  the  present  < 
pany,  which  Is  of  that  numerous  class  of  »to<'k*iobhing  f!ot.ations, 
by  eastern  parties  on  Arizona  lands,  that  greatly  injure  the  many  legitii 
mining  enterprises  of  that  territory. 
NEW  YORK-CANADLAjr  COPPER  CO,,  LTD.  ONTAW^ 

Office:  Port  Arthur,  Ont.  Mine  office:  Kashaboiwe,  Rainy  Kiv^ 
trict,  Ont,  Employs  3f>  men.  Capitalization  $1,000,000,  shares  $10 1 
G,  Pollock,  preKident;  Peter  L.  Kiml>erJy,  vice-president;  Harry  Fcri 
rct-ary  and  treasurer;  B.  W.  Folger,  general  manager; Tom  R.  Jones,  *up 
tendent.  Lands,  4  claims,  area  365  acres,  6  miles  from  Kashalwiwc*  < 
Round  Lake,  Mo.ss  Twp.,  Thunder  Bay  district,  showing  3  contact  veim* 
tween  diorit^  and  sthist,  of  which  the  two  under  development  ave 
width  and  are  opened  by  shafts  of  50'  and  2(\S\  giving  average  nssayi 
copp>er,  1.5  oz.  silver  and  ^k\  gold  per  ton,  with  about  5fJ,000  tons  < 
s^ijsiit  imd  atK>ut  4,000  tons  on  the  dumps.  Has  ji  120-h.p.  steani ) 
lioist  and  5-drill  Ingersoll-Sergcant  air  compressor.  Company  plaiis  < 
a  50-ton  smelter  in  190-4.  Is  vigorously  managed,  with  adequate  ^ 
and  is  the  most  promising  copper  property  on  the  northern  shore  of  i 
Superior- 
NEW  YORK  &  MONTANA  COPPER  BflNING  CO.  MOFTAB 

Mine  office:  Corbln,  Jefferson  Co.,  Mont.     Organized  1903,  under  l»^ 
of  Delaware,  with  capitalization  $1,{)00,(KX>.     Has  shafU  of  SC,  OC 
I34\  with  indications  of  a  large  body  of  low-grade  oie. 
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new  YORK  &  HEVADA  COPPER  CO.  NEVADA. 

Ofike:  25  Broad  St.,  New  York,  N.  Y.  Biine  office:  Ely,  White  Pine 
(0,,  Nev.  Oiganixed  1902,  under  laws  of  New  Jersey,  with  capitalization 
•5,000,000,  shares  $10  par.  Mulford  Martin,  president;  Joshua  R.  Clair, 
ecietary  and  treasurer;  Walter  T.  Hook,  general  manager;  Saml.  W.  Traylor, 
ODgulting  engineer.  Lands,  28  claims,  area  500  acres,  also  a  100-acre  mill- 
ite  and  2,700  acres  of  agricultural  lands,  at  Copper  Flat,  in  the  Robinson 
iirtrict,  showing  nimierous  fissure  veins,  of  which  3  are  developed  by  30 
diafts  of  lO'  to  450^  depth,  with  about  6,000'  of  underground  openings,  esti- 
sited  by  company  to  show  300,000  tons  of  ore  blocked  for  stoping.  Ore 
I  fflainly  chalcopyrite  and  chalcocite,  with  occasional  oxides  and  carbonates, 
lad  gangue  of  quartz-porphyry,  averaging  about  3%  copper  with  traces 
if  dver  and  $1  gold  per  ton.  Has  steam  plant  with  one  large  duplex  hoist 
lad  two  small  single-drum  hoists,  and  has  water  power  available  for  develop- 
nmL  Has  a  500-ton  concentrator  with  rolls,  impact  screens  and  Bartlett 
•bki,  also  a  200-ton  smelter,  at  Keystone,  23^  miles  from  mine,  with  railroad 
miection.  Smelter  has  one  42x120*  blast  furnace,  with  56'  U-pipe  hot- 
ibit  stove,  Coriiss  engine  and  blower,  making  55%  matte  when  operated, 
idunt  railway  is  70  miles  distant.  Property  was  attached  by  W.  B.  Graham 
tad  the  Eureka  &  Palisade  Ry.  Co.,  late  in  1903,  and  while  regarded  as 
Mitorious,  lack  of  rail  connections  and  funds  renders  the  future  of  the 
vnedoubtfufk 

IW  YORK-SEATTLE  COPPER  MIIIING  CO.  WASHINGTON. 

Office:  care  of  C.  F.  Oliver,  president,  Hoboken,  N.  J.     Mine  office: 

dnc,  Snohomish  Co.,  Wash.     R.  H.  Hingston,  siiperiiit^ndent.     Property 

lid  to  show  a  20^  vein  of  copper  ore  traceable  500^,  developed  by  tunnel. 

nptny  plans  building  a  concentrator. 

f  YORK  &  VIRGINIA  COPPER  CO.  VIRGINIA. 

Office:  149  Broadway,  New  York.     Mine  office:  Woltz,  Carroll  Co., 

Oiganized   1901,   under  laws  of  West   Virginia,   with  capitalization 

Q^OOO,  shares  $1  par.     Ambrose  C.  Dunn,  president  and  general  manager ; 

D.  Boggs,  secretary  and  treasurer;  James  Lawson,  superintendent. 

\,  740  acres,  showing  7  cupriferous  fissure  veins  and  2  gold  veins,  with 

ler  vdns  developed  by  shafts  of  IOC  and  130'  and  2  tunnels  of  100' 

Laigest  vein  said  by  company  to  average  90'  width  and  to  show 

ferous  melaconite,  bomite,  and  chalcopyrite  carrying   10%  copper, 

ilvcr  and  1  oz.  gold  per  ton.     Has  steam  power.     IVobably  idle. 

«UNDLAND  COPPER  CO.,  LTD.  NEWFOUNDLAND. 

orbed  by  Carmen  Copper  Mines,  Ltd. 

QASS  &  CO.  SPAIN. 

e:  7,  Lothbury,  London,  E.  C,  Eng.     Lands,  sundry  silver-gold- 

ines,  at  Arrieta  and  Changoa,  Navarra,  Spain. 

B  MINE.  CONNECTICUT. 

Id  property  at   Granhy,    Hartford  Co.,   Conn.     Was  worked  at 

9riods  during  the  past  century,  but  long  idle. 
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NEWHOUSE  MIKES  A  SMELTER  CO.  UTAH. 

Office:   522-52    Broachviiy,    New    York.     Mine    office:    Frisco,    Beaver 
Co.,  Utah.     Employe*  iiUout  50  nien.     Organized  May,  1903,  under  laws  of 
New  York,  with  eapitahzation  $6,000,000,  apparently  succeeding  tbe  Ciicttu 
Smelting  h  Mining  Co.     le  said  to  pl&n  a  $1,500,000  6%  firat-niortga^ 
boDd  issue.     Sanii.  Newhouse,   president;  A,  J,   Bettles,  general  tnatiager; 
R.  Stingley,  superiiitendpiit ;  Jos.   Dederichs,  mill  superintendent;  Geo.  K. 
Fischer,   consulting   inet^illtjrgiat  and   mechanical   engineer.     I4iud^  are  in 
Copper  Gulch,  7  niiie^s  from  Frisco,  including  tlie  Cactus  group,  on  wKirh 
has  been  plattwl  the  townsite  of  Newhomie.     Ores  are  auriferous  and  an^eii- 
tiferous  and  of    high  grade,  running    up  In    25%    copper    in    consrderal^lt 
quantities.     Lands  curry  vtpwards  frC  a  riiile  of  the  strike  of  the  great  CmcI 
vein,  which  ha.s  been  openeti  to  n  depth  of  701/  and  is  <^hiiinf<t  to  v\\u\\  2.0tVJ,l 
tens  of  ore  hhickcil  out  fc^r  ntophig.     Ls  driving  a  5,80^/  tunnel,  alj<»ut  2,\ 
long  at  en*i  of  KM)3.     A  large  ('concentrator,  designed  by  Roht.  F.  Mo«r, 
m  to  1m*  l>uilt  in  1904,     Has  steam,  ^rastiline  and  etiH-lric  power,  with  electric 
lights.     Water  for   the  concentrator  i.s   to  come  fixim  a  storage  resen'ior 
Wah  Wah  Springs,  built  1903,  connected  with  the  raillaiteby  a  9-mile  1-1*  pi 
line»     A  smeltpr-sitc  wm^  selected,  but  will  not  l>e  utilized  in  the  nearfutuft, 
as  the  company  has  contracted  to  furnish  $10,(MIO,000  worth  of  smelting  ort 
and  concent  rates  to  the  American  Smelting  *  Refining  Co,  plant  at  Munsyt 
Utah. 

This  property  ha«  gone  under  several  different  titles  during  the  p«Jt 
few  ye4irs,  and  several  false  starts  have  been  rnade  in  de\'eIopinent,  but 
the  present  work  is  in  ejiniest,  and  as  the  property  is  iKnth  large  and  rich, 
(lie  Ninvhf>\Lse  slmuld  btM-oinc  a  considemhle  producer  in  the  neiir  futurv, 
NEWS  COPPER  MITOHG  CO.  ARIZORA- 

Oflice:  care   of   V\  August  Heinze.  Butte,  Mont.     Property  is  a  group 
of  claini>i  i>c*'ir  the  rnitc^l  \'erde  mine,  at  Jerome,  Yavapai  county,  AriiDna. 
NEWS  BOY  COPPER  MINING  CO.  WYOMING. 

Miiu'  ottiic:  Fiii'imipnient,  Carbon  Co.,  Wyo. 
NEWTON  COPPER  CO.  '  CALIFORJUA. 

unite:  420  Montgomery  St,,  San  Francisco.  Cal.     Mine  oflice:  Rani 
Amador  Co.,  CaL     Idle.     Organized    1H87,  under  laT\s  of  C^difornia,   w 
capitali/4ition  $2i)0,fK¥),  shares  $5  par.     Horace  D,   KaiUett,  president 
general  manager.     Lands,   100  acres,  patented,  showing  3  fissure  \etn» 
slate,  carr>'ing  an  a\erage  of  8%  copper,  mainly  in  sulphide  ores.     Mi 
was  opened  IStil  and  has  shafts  of  200'  and  4:^0',  with  about  20,(XK)  k«w 
ore  in  sight.     Has  stcntn  ptmer,  and  smeller  with  an  80-ton  water-jacket 
blast  furnace  making  50%  matte,  also  a  100-ton  leaching  plant,  ore  hfX'D^ 
especially  adapted  to  lixiviation, 
NIAGARA  COPPER  CO.  AmZOITA. 

( >tbi'e  and  mine:   Prescott,  Yavapai  Co.,  Ariz.     Herman  V'og^e,  presi- 
dent ;  John  P.  Bfluder,  secretary.     Lands  are  in  the  Copper  Crei?k  »l 
near  the   HitKuU'  profierty,  and  show  what  is  apparently  a  consir; 
body  of  low-grade  ore* 
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mAGARA  mmUG  &  development  CO.  BRITISH  COLUBtBU. 

S.  Artlen  SiMgleliun»t«  manager.  Htm  been  exploring  in  KUsula*  Dinyon, 
on  the  Skeena  river,  in  the  extreme  northern  part  of  BritislT  Columbia,  near 
the  Alaskan  line. 

HU6ARA  MHOIIG  &  SMELTING  CO.  UTAH. 

Mine  office:  Biiighara  Cajtyon,  Salt  l^ake  Co.^  UtJih.  Froperty  sypposed 
Ui  ite  valuable,  but  company  in  financial  straits. 

mCHOLS  CHEIflCAL  CO.  QUBBEC. 

Office:  25  Broad  St.,  New  York,  Mine  oflice:  Capelton,  Sberbrooke 
,  Quebec.  Works  office:  Laurel  Hill,  N.  Y.  W.  H.  Xichob,  prei^irlcnt  , 
B.  F.  HerreshoPf,  viee-pre**idenl ;  J.  M.  Lulbcr,  se<  retary;  E.  R,  Nicbiils, 
er;  S.  L.  Spofft^rd,  mine  manxiger.  Tbe  Cni>plton  prtjiiertj^  hn^  tilO 
ItcPK,  carrying  lenses  of  chalcopyrite  and  irtjn  pyrit<*^,  former  axent^ing 
|S%  copper  and  3S%  »tilpbiir,  devdoiKHl  by  if  >biif(>.  4  of  les.s  Wmu  Tj^M/, 
!  of  800'  and  one  of  2,0(K)',  witb  iiboui  ,*>  miles  of  nndcrfrrouiid  n|M^ningj*, 
fBa» steam  power,  154Mon  concentrator,  and  smelter  turning  out  Ad^  matte, 
employing  about  l<M)  men.  At  the  I^aurel  Hill  works  the  company  has  a 
^Tneit€r  and  l2<3-ton  electrolytic  cop]>er  refinery,  using  si  cam  and  electric 
power  and  employing  aixnit  25(1  men.  In  1902  thb*  plant  received  35,538 
long  ton?  of  copper  ore  from  Newfoundland. 

HICKEL  COPPER  CO.  ONTARIO. 

Office:  Wortliington,  Out.     Lands  arc  in  Drury  Twp,,  near  Sudl*ury, 

Algonia,  Ont.     Ha^  been  expertrnonliiig  wilb   u   new   prcH-ess  of  reducing 

■ilK'kel-copper  ore^s,  witli  usual  result  of  failure.     Lands  tliought  to  l>e  vaulablc, 

V^ut  company  lias  nut  been  well  nut n aged, 

WICKEL  PLATE  MINE.  BRITISH  COLUMBIA. 

Mine  office:  Hcdley,  B.  C.  Owned  by  Rogers  Bros.,  et  kL  A.  xMuiison, 
maimger.  Ores  carry  gold»  silver  and  copper.  Has  water  and  ele<*tric 
power  and  40-5tamp  mill. 

HIGHT  HAWK  MINING  CO.  WASHINGTON. 

H       Office:  201  Uihlein  Bldg.,  Milwaukee,  Wis.     Mine  office;  Loomis,  Okan* 

^Pgati  Co,,  Wash.     Employs  10  to  15  men.     Organized  1901,  under  laws  of 

W^uhington,  vnXh  capitalization  $5,*M10,IXK>,  shares  $1   par.     A.  M.  Welie, 

president  and  general  manager:  H.  D.  Jauies,  secretary  and  treasurer;  A.  Geo, 

Belm,  supcriritcndent.  Lands.  65  claims,  area  1.350  acrtis^  also  1*50  acres 
L-^cellaneous  lands  including  millsite  and  luwusitc,  on  JU.  Ellcmoham,  in 
the  Wannacut  Lake  district,  showing  rmmerous  fissure  veins,  of  which  5  arc 
being  developed,  these  ranging  6'  to  10'  iu  width  and  giving  estimated  average 
values  of  8%  copper  and  1  oz.  gold  per  ton.  Development  is  by  2  shalKtw 
•shafts  and  2  short  funnels. 

HIGHTHAWK  MINING  A  TUNNEL  CO,  WASHINGTON. 

Mine  office:  Conconully,  Okanogan  Co.,  Wash.  U  developed  by  a  1  J. 50' 
^unneL 

iriPPER  CONSOLIDATED  COPPER  CO,  MONTANA. 

Office:  31  Ni«»uu  Si.,  New  York.     Minr  offit  (  :  Huite,  Silver  liow  Co., 

MoBt.     Employs    about    250    men.     Capiralizatioii,     S3,750,(XKJ,     Bonded 
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lo  the  rtouthwee«t,  with  ilioHte  dykes  on  either  »»dc  of  the  wail  rot'k^ 
are  iiunferoU8  nnd  shghtly  ai-gentif^miis,  rarrjirijc  «l»nut  $1.50  Kold  per  I 
At  im  uvcnfcgc  depth  of  41)'  carl>otiate  oi^*>  ni^  replaced  by  i»ori)ite  nnd  vUnit 
pyritc.  Teait  shiptiicut^  to  the  ( >malm  smcltrr  of  carefidly  !*i?l«^ctcd  «»rp  giiv 
nUurns  of  30%  to  45%  copper  and  $2  to  $9  j?old  per  ton,  with  a  httlo  ^ilv*' 
The  Ferrb-Hftggarty  haH  a  2W  main  shaft,  w'tiU  2  levels  opened,  and  \»coi\ 
nested  with  a  JJIKV  main  tunnel  liy  upraises.  The  deepest  working,  5*1 
l>elow  the  oiitvTop,  18  in  a  50'  wuize  from  tlie  tniniel,  showing  consKleml 
inplaoonite  at  depth,  which  Is  indicative  of  grt^t  persistence  in  copper  valui'*- 
The  vein  avera>?cs  alwut  2(*'  widtti  aiii]  the  grade  of  ore  Is  prohably  0%  *<^^' 
thf^  niini^  being  said  to  sliow  upwards  of  25tl*tX'lO  tons  of  ore,  Underjjrf'Utii 
hanlage  is  by  cnnipreHsed  air  locomotive*!,  and  the  advisabiJity  of  working  Oicl 
mine  on  the  caving  system  has  been  considered.  The  mining  plant  is  htcAttd 
near  the  mouth  of  the  tunnel,  t!ic  mine  having  3  compreasiecl-air  hoistJRi'd 
25^1  rill  air  compreswir. 

The  smelter,  at  Encampment^  is  16  miles  from  the  mine,  and  connected 
tlierewith  by  a  Le-sehen  aerial  tramAvay,  which  is  the  longest  inatallAtioo  of 
the  sort  ever  made.  The  tram  is  built  in  4  sections  of  4  miles  eacl),  ^  ** 
operated  by  steam  power,  generated  at  3  stations,  4  miles  apart,  each  stAtioR 
having  storage  liiiis.  The  length  of  cables  is  293,275';  weight  of  cbHI«*> 
439,0(HI  lbs.;  niimbcr  of  tension  stations,  16,  four  lieing  douhle;  greatwt  f I*" 
ration  above  sea  level  i.s  10,090'  on  Bridger  Peak;  highest  tower,  60';  numbfr 
of  towers,  170;  highest  span,  250'  above  ground  at  Meaning's  Gulch;  lo«g<** 
span,  2,200^  acrofts  Cow  Creek  Canyon;  general  ri>*e,  900';  number  of  borkft^* 
840,  capacity  700  11»h,  each  ;  s|5eed  4  mile«  per  hour ;  maximum  daily  capJM^'O' 
984  tons.  Plant  has  aulomatic  filling  and  diHcharging  devices  and  was  hunt 
80  that  its  capacity  can  he  easily  doublcHi 

The  300-ton  cowentrator  puts  about  3  tona  into  1,  delivering  conceii- 
trates  averaging  alxiut  25%  copjier  to  the  smelter,  on  the  wiwt  branrlj  ^^ 
the  Grand  Encampment  river,  which  has  a  sampling  mill,  100-ton  Pavw^ 
calcining  furnm^e,  40-ton  straight-line  mechanical  roaster  and  two  2i5(V*'^" 
water-jacket  funia(*cs,  with  2  convert-er  stands,  oiierated  ele<*trically.  ^ 
20-t«ni  electric  crane,  briquet  ting  plant  for  fines  and  flue  dust,  and  a  si^'** 
mill^  the  linings,  which  refjuire  replacing  after  every  second  charge,  h*''"^' 
made  of  mixtures  of  quartz  and  clay*  Blowers  for  blast  and  the  air  r<*^ 
preasor  for  conveiicrs  are  dri\'en  by  wat^r  power,  with  electric  power  i^ 
cranes,  slag  line  and  other  uses.  A  23'  dam  on  the  South  Fork  of  tlje  Gn»^*|| 
Encampment  river,  4  miles  from  the  smelter^  gives  water  through  »  ^^ 
wooden  pipe-line,  developing  1/200  h.  p.  and  driving  5  wheek,  two  i)*'^ 
direct  comiectt'tl  l»y  shafting  and  rope-drive  with  the  concentroting  machin^^ 
and  tlie  other  three  uwhI  to  generate  electricity.  Fuel  is  lignite  of  fair  qUa^'^J 
taken  from  the  company's  mines  at  Corl>ondah,  12  miles  from  Encampflw^^^' ' 
on  the  line  of  the  aerial  tram,  over  which  it  is  delivered. 

The  smelter  was  gi^'cn  a  trial  run  in  1903,  turning  out  several  huudJ 
tons  of  90%  l>listcr  copp^^r.     At  the  cIom^  nf  the  year  ibc  smelter  whs 
of  blast  fttid  mining  \^as  practically  suspc»nded,  but  arratigetuetits  had 


NORTH  AMLUILA.S'MJUTU  AHKASHAS. 

BUds  for  an  early  resumption  on  a  considerable  scale,  and  the  compiny 
plui  bci^unlng  re^fular  production  in  the  spring  of  1903.  Tlie  management 
(hi  Duuie  aome  mu^take;^,  but  notliing  especially  «erioii»,  and  only  what  ia 
wmmoa  to  most  new  mines,  Developmeat  of  Ihe  mine  and  equipment  of  the 
foocenlrator  and  smelter  have  been  accomplbhed  under  great  odd«,  nil 
''light  having  l^een  hauled  55  miles  by  teajii.  The  property  is  good  and 
the  matmgttmetit  energetic.  Iicncc  the  Xorth  American  (Jopper  Co.  proni- 
^'^  "4 "II,  and  the  property  sliould  liCf  ume  a  cotiaidcrahie  prndtjcer  in  1*J(I4. 
»ORTH  AMERICAN  EXPLORATION  CO.  ARIZONA. 

Mire  office:  Gilbert,   Vavapui  Cl>.,   Ariis*     Geo,   W.   Middleton,  super* 
'nt«ndcnt.     Ores  carry  g*ild  and  i-opjx^r.      Has  gasoUne  power. 
J^JITH  AMERICAN  MINING  CO.  NEW  MEXICO. 

Office:  615  ComnuTciiil  St.,  ^hamokiii.  Fa.  Mine  oflice:  Lord^hurp, 
nl  Co,,  N,  M.  Employs  S  njeru  Thus.  A.  Lister,  pre«iident  and  general 
r;  W,  P.  Caldwell,  secretary  ;  Daniel  W.  Bricl,  superintendent.  Organ- 
!  under  laws  of  New  Mexico,  with  capitalixation  f  1,200, WM},  shares  %2 
LandS;  9  clauns,  area  155  acrcjij,  in  the  Virginia  di?«trict,  showing  fissure 
*'^inB  in  porphyry  carrying  oxide,  carbonate  and  Kulphide  ores  giving  assays 
**f  18%  copper,  15  oz.  silver  and  $10  gold  per  ton.  Main  shaft  is  210',  oil 
^Hft  Cobra  Xegra  property.  Has  steanx  power,  necestjary  mine  buildings 
^tid  4  dwellings^  with  railroad  4  miles  distant. 

HCETH  AMERICAN  MIKING  CO.  OREGON, 

OSice:  Dea  Moines,  la.  Mine  office:  Burkemont,  Ore.  Organised 
lS98,  with  capitalization  $1,500, fKM),  shares  |1  par.  Thos.  Burke,  president 
'^^  general  manager;  S,  S.  Cole,  secretoiTy  and  treasurer.  Mineral  lands, 
^<J7  acres,  also  920  acres  miscellaneous  lands,  in  the  Burkemont  district. 
«*m  shaft,  300^,     Company  makes  the  modest  claim  in  its  advertisement 

K»t  its  copper  ledge  is  1,001/  wide  and  over  a  mile  long,  giving  assays  of 
0  to  8%  copper,  with  gold  and  silver  values.  Employs  10  to  15  men,  with 
^ich  force  the  ore  hr»dy  dcscrit^ed  w  ill  last  a  long  time  before  being  exhausted. 
^ORTH  AMERICAN  PROSPECTING  &  COLORAIM). 

MINIWG  ASSOCIATION. 
^t  Office:  44)5  Temple  Court  Bldg.,  Denver,  Colo.  Mine  office:  White 
Hihe,  Gunnison  Co.,  Coli>.  Chris  C,  Stork,  president  and  general  manager; 
*•«.  T.  Chaae,  set*retary;  Daniel  C.  Tobin,  sujierintendent.  Lands,  60  acres, 
'Howing  7  contart  veins  between  limestone  and  shale  giving  average 
**Sftys  of  2%  copper,  25%  lead  and  20%  uiw,  from  carbonate  and 
'^'^phide  ores.  Ha*^  water  power  and  small  concentrator,  making  55%  zinc 
*^^ucetit  rites  and  5.'>*'(,  leiul  content  rates  carrying  copper  and  gold. 
HORTH  ARKANSAS  ZINC,  LEAB,  COPPER,  ARIZONA,  ARKANSAS 

SILVER  a^  GOLD  MINING  CO.  &  CALIFORNIA. 

M^  OfRce;  380  Wilcox  Bldg,,  Los  Angeles,  CaL  Idle.  J.  M.  Graybill, 
^••wideut  and  general  niunagcr;  M.  H.  Wells,  secretary;  J.  H.  Arhuckle, 
■ppcriiitendent.  Organiml  1902,  with  capitalization  $5,000,000,  shares 
^pipar.  Is  eonnnnnly  known  n^  the  Tivc  Mpials  Co.  Lands,  25  claims,  are^ 
^HOaere^,  m  Ihc  Spanglcr  district   of  San   Bernardino  county,  California; 
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sundry  claims  near  Morristown,   MaricoiKi  <oumy,  Arizona^  and  800  um 
of  undeveloped  z'uic  lauds  in  Baxter  county,  northern  Arkansas, 
NORTH  CAROLIHA  MINE.  NORTH  CAROLIIIA. 

Formerly  kMu\\n  aa  the  Fentress  and  was  extensively  worked  before- 
IS60,     Has  a  :V  1«  \'  vein,  dipping  at  38**  to  60'',  opened  to  depth  of  310' 
NORTH  FORK  COPPER  MINING  CO.  WYOMIKG. 

Mine  office:  Battle,  Carbon  Co.,  Wyo,     Stuart  Edgar,  supciint€Dd<*i»t 
NORTH  MOUNT  LYELL  COPPER  CO*,  LTD.  TASMAKU 

Absorbed  1>y  Mt.  Lyell  Mining  «fe  Railway  Co.,  Ltd. 
NORTH  PACIFIC  MINE.  MONTAHA. 

Owned  by  Daly  Mining  Co. 
NORTH  PACIFIC  MINING  CO.  ORECOII^ 

UffKc:   :?«>    Hitu'khy    Blk.,    Seattle,   Wash.     Property   is   the  Virpmi 
proup,  in  the  Ca^seade  MnuntaiiLs^  ea.stern  Oregon,     Ha*<  a  30-etanip  mill 
NORTH  PLATTE  COPPER  MINING  &  SMELTING  CO.  WYOM0G. 

Letter  returned  unclaimed  from  Douglae,  Wyo. 
NORTH  POLE  MINING  CO,  COLORADO. 

Mhie  office:  Cry.stfllp  Guimison  Co.,  Colo,  Organized  1902,  with  cdpital- 
ization  |5<JO^O00.  Contn)lled  by  Porter  Nelson  and  Jairtes  Stewart,  <^\ 
Aspen,  Colo.,  and  Boston  parties.  A  carload  of  ore  smelted  assayed  1U,S% 
copper,  4.8%  lead  and  13.H  ox.  silver  per  ton.  Company  is  dcvdopin|! 
property  in  a  busines.slikf»  rnannen 
NORTH  STAR  GOLD  h  COPPER  MINING  CO.  NORTH  CAROIWA 

Mine  offit^e :  Jamestown,  Guilford  Co,,  N.  C.     Jaa.  Palmer,  superiiitetid*'"* 
Ores  carry  gold  and  copper.     Has  steAm  and  water  power,  20^t4Uiip 
and  50-ton  concentrator,  employing  35  to  50  men. 
NORTH  STAR  MINING  CO.      *  MlCfllGAH 

Office  and  mine:  420  East  McLeod  Ave.,  Ironwood,  Gogebic  Co.,  MkH. 
pmploys  4  men.  Peter  Lufberg,  president;  Adolf  W.  Peterson,  secretary' 
Org^aniied  Miiy  1,  1903,  under  laws  of  Michigan,  with  capitalisation  |25t000, 
shares  S25  par.  Lands,  240  acres,  held  under  option,  showing  several  cupf"' 
erous  amygdaloida,  on  which  a  60^  exploring  shaft  Ims  been  mmk  and 
cuts  started. 
NORTH  STAR  MINING  CO.  WASHINGTON 

Office:  502  Mutual  Life  Bldg.,  Seattle,  Wafih.  Mine  office:  Itwie^. 
Snohomish  Co.,  Wash.  Emploj-s  12  men.  Organized  19IK),  under  laira 
Washington,  with  capitalization  $1,000,000,  shares  St  par.  J.  F.  RoBBi^t^ 
president;  J.  S.  ChaHe,  secretary;  Edw.  Ellis,  general  manager.  Landi^' 
9  claims,  area  180  acre?,  lying  between  the  Ethel  and  Bunker  Hill-SuiUvan 
property,  showing  a  4'  \'ein,  opened  by  tunneb  of  200'  and  GOO',  and  said 
to  give  average  values  of  KI'Ty^  copper,  from  bomite  and  ch&loopyrite. 
NORTH  STAR  MINING  &  BRLLING  CO.  COLORADO. 

Property  sold  to  Silverton  Mining  Co. 
NORTH  STATE  MINE.  NORTH  CAROUHA. 

An  old  proprty  ne^ir  Jamestown,  Guilford  Co.,  N.  C*     Vein  njoft  2* 
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to  25*  wide,  carrying  auriferous  sulphide  ores.     Mine  is  about  iOC  deep 
And  hiu  a  20^tanip  mill. 

HORTHWEST  COPPER  CO.  BRITISH  COLUMBU. 

Operated  the  Van  Anda  mine  for  a  few  months,  1901-1 902>  Probably 
deid. 

JORTSWEST  GOLD  4  COPPER  CO.  OREGON. 

Supposed  to  have  a  IK)'  topjjtr  vein  on  the  Colorado  claim,  in  the  Cracker 
CtwIc  district,  near  Sumpter,  Baker  county,  Oregon. 
KORTHWEST  MINIHG  CO.  WASHINGTON. 

Letter  returned  unclaimed  from  Kettle  Falls,  Stevens  Co.,  Wfi^^h, 
lOITHWEST  SMELTING  CO.  BRITISH  COLUMBIA, 

Office  and  works:  Crofton,  Vancouver  Inland,  B.  C.  Breen  &  Bellinger, 
proprietors.  I5  commonly  known  as  the  Crofton  smelter.  Does  a  general 
melting  business  and  treats  most  of  the  ores  produced  by  the  Pacific  Coast 
mines  of  British  Columbia. 

NORTHWESTERN  CONSOLIDATED  LUMBER,  OREGON, 

OIL  &  COPPER  CO, 

Office:  care  of  Glenn  M.  Deuell,  secretary^  Grand  Rapidn,  Mich.  Dr.  0. 
A.  Lacrone,  president  and  general  manager,  Kalama/xio^  Mich.  Supposed 
to  litve  lands  In  vicinity  of  Baker  Cily,  Oregon. 

NORTHWESTERN  COPPER  MINING  CO.  WYOMING. 

.  <Jffice:  509  New  York  Life  Bldg.,  Omaha,  Neb.     Mine  office:  Encamp- 

I        mal,  Carbon  Co.,  Wyo.     Employs   12  to  15  men.     Organized  under  laws 

I        of  Wyoming,  with  capitalization  SIOO.OOO.     ChaH,  R.  Courtney,  president; 

r         F.  £.  Brown,  secretary.     Land.s  are  about  one  mile  west  of  the  rerri.s-Hag- 

I         prty,  giving  a  mile  of  the  strike  of  an  ore  body  that  is  apparenll)'  a  con- 

h        tinuation  of  the  Ferris-Haggarty  vein,  about   20'  m  widtti,  with  about  6' 

^ft  of  oidde  and  sulphide  ore  carr>^iiig  30%  to  40%  copper,  with  gold  and  silver 

^B  Vftlues  of  16  to  112  per  ton.     Has  about  600'  of  underground  openings,  and 

^K  plans  begimiing  shipments  to  the   North  American  smelter  in  JunCi   1904. 

^^  Management   is  composed  of  residents  of  Omafia  of  good  local  standing. 

NORTHWESTERN  SMELTING  &  REFINING  CO,         BRITISH  COLUMBIA. 

OfSees:  45,  Leadenhall  St.,  Lomloiij  E.  C,  Eng.     Mine  office:  Crofton, 

Vancouver  Island,  B.  C.      Commonly  known  as  the  Crofton  smelt  it.     Has  a 

^^^(K>-ton  smelter,  mth   converter  plant,   all  well  arranged  and  m«xlern,  and 

^^!oea  an  extensive  business  in  smelting  copper  ores  and  mattes  fnr  various 

British  Colinnb'tM  mineM.     Emph>ys  about  '2iH}  men. 

NORTHERN  COPPER  CO.,  LTD.  RHODESIA. 

Offices:  Salisbury  House,  London,  E.  C,  Eng.  Mine  office:  Buluwayo» 
Rliodesia,  South  Africa.  Lord  GitTord,  V.  C,  chairman;  Bechuana  Land 
Exploration  Co.,  Ltd.,  marmgers  in  South  Africa;  Thtw.  D,  Davey,  resident 
engineer;  Tom  Donald,  secretary.  Regblered  Feb.  16,  1895,  under  title 
of  Northern  Territories  (B.  8.  A.)  Exploring  Co.,  Ltd.  Capital,  nominal, 
£250,000;  issued,  £160,000.  Dc4»entures,  £lf)0,000  of  6%  bonds,  issued 
1903,  redectoable  at  £105,  December,  1908,  and  convertible,  when  fully 
paid/into  £10  shares  on  one  month's  notice  in  writing.     Lands  were  originally 
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debt,  S2,5O0,rXM>.  F.  AugUiit  Heiuae,  geneml  manager;  Blanley  Giffoitl, 
secretary  and  treasurer.  Is  a  subsidiary  corptiration  of  the  United  Copper 
C!o,  Mine  is  developed  by  2  shafts  of  about  1,QC)0  eueh,  timJ>ered  witli  10x10^ 
square  sets,  having  12  exit^,  good  venliliition  and  underground  cotmoctJoDa 
with  the  Parrot,  Never  Sweiit  and  Little  Minah  mines.  Company  is  in  con^^H 
tinuous  Utip;iition  with  subsidiary  corporations  of  the  Amalgamated  Coppesl 

iriSHIIfOKAWA  MINE.  JAPAJf^ 

Mine  office:  Oboki-niura,  Nii-gori,  lyo,  Japan*     Ores  are  chaleopynU 
asBOciated  with  in>n  pyrit(i8,  hematite,  magnetite  and  sphalerite,  in  a  quarli 
gangue,  averaging  3%  to  4%  copper  and  o^^rurring  iu»  lenseB  3'  to  12*  thirl 
irt  quartz-schist*.     PrcKiuction  for  UHJU  wiii*  1H3,415  lbs.  of  refined  copper. 
mzmX  GOLD  &  COPPER  CO.  OF  ALASBLA.  ALASKA.. 

Oihee:  care  of  S.  Thortilun  Langley  iSr  Co.,  Seattle,  Wa^h.     LaiKis  ar^e 
25  placer  gold  claims  and  7  c<i]iper  claiujs  on  the  Nizina  river,  a  IriliUtary 
of  the  Copper  n\X'r,  Ala.ska.     Tlic  (itmncial  agents  advertise  tliat  ihausandb» 
of  Ions  of  solid  copper  have  been  expoi^ed,  and  are  ready  for  shipment  U^^ 
nieatis  of  boats  down   the  rivers,  which,  of  course,  is  untrue,  although  tli^| 
properly  does  carr>'  native  copper  and  may  prove  valuable,  if  developed.    ^* 
WO.  7  MIMNG  CO.,  LTD.  BRITISH  COLUMBLA._ 

Mine   office;  Greenwood,  B,  C.     Capitaiixatitin    $l,»XlfJ,00O,    shares    S^ 
par,     Fredk,  KefTer,  general  manager.     Laiid^,  **uiidry  well-Wated  ctatti 
partiiilly  developed^  adjoining  the  property  of  the  British  Columbia 
per  Co, 
HOBLE  BUNIHG  &  MILLIKG  CO.  MORTAItA. 

Mine  oHice :  iSheridan,  Madison  Co.,  Mont.     H.  W.  Noble,  j^uperintcndc 
Ores  earr>^  gold,  silver,  lead  and  copper.     Haa  steam  power  and  lO-^tia 
mill,  employing  about  20  men. 
IIOGALES  COPPER  CO.  ARIZONA  &  MEXICO 

Office:  1018  Tnbunc  Bldg*,  Chicago,  III.     Mine  office:  Nogale*,  S^ufii 
Cru2  Co.,  Ariz.     Employs  about  I (XI  men.     Organized  1902,  under  \&ws  of 
Arizona,  with  capilahasation  $3,f>C>0,nf)0,  sliares  $5  par.  Dr.  Arthur  E.  Tboniiut^ 
president;  Wm.  Larsen,  vice-priisident ;  Dr.  Wesley  M.  Thomas,  seeretarr;' 
Geo.  H.  Brigham,  trea*<urer;  Colby  N.  Thoma^s,  general  manager;  Frank  A 
Cox,   superintendent;  Geo.   B»   Emshaw\  consulting  engineer.     L^nds  wif 
27  elainw  and  10-aere  millsite,  area  550  acres,  in  the  Patagonia  and  Pajoni* 
district-s  of  Santa  Cniz  county,  Arizona  and  the  Minas  Prietas  distfkl  o/ 
Snnora,  Mexico,  abo  tlie  Ceiro  Prieto  gold  mines,  near  Magdalena,  Sooon, 
Jlexico,  latter  bought  in  1903.     The  Pena  Blanca  copper  claims  in  Ariiona 
show  3  fissure  veins  a\*eniging  4'  to  5'  wide  and  1,200'  to  6,000'  m  lengtli, 
giving  average  assay.s  of  5%  to  8^  copp<T  and  2  o»,  to  65  oz,  siver  per  toe, 
from  oxide  and  sulphide  orc«.     The  Buena  Vista  group,  in  the  Patagnnui 
district,  has    15  mineral  claims,  millsite  and  water-site.     The  Pefia  Bkiun 
group,  in  the  Pajorita  district,  12  miles  west  of  Nogale»,  has  6  mineral  claiii», 
find  th«  Sm  Bartolo  group,  in  the  Mina«  Prictas  dbtrict  of  Sonora  has  6  pc^ 
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nciaB.     Operational  are  being  cnncentmted  on  the  Cerro  Prieto  gold  WiUm 
•^*   pTispnt,  thiK  Keing  a  larpe  ntid  npiwarently  valuable  mine. 
HOME-MOlfTANA-llEW  MEXICO  MIIfING  CO. 

Ofl5ee:4l5  Iron  Blk.,  Milwauke*^.  Wi«.     Jas.  M.  Kerr,  president.     Claims 
"1    advert iseniente  to  have  gold  property  at  Nome,  Alaska^  copper  claimH 
^ioining  the  Copper  Cliff  m.ine  in  Montana,  and  »i<>  acres  of  copper  lands  in 
tile  Bromide  district  of  Rio  Airiba  county.  New  Mexico, 
WOHESUCH  MINE.  MICHIGAN. 

Office:  care  of  Arthur  K.  Gamp,  78  Prospect  A%e.,  Milwaukee,  Wi^*. 
^*  K.  Camp  and  M.  P.  O'Brien  o^\^le^s.  Is  the  pioneer  and  principal  mine 
of  the  Pon'Upiue  Mountain  district  of  Ontonagon  county,  Michigan.  Lands, 
'^^O  acj^es.  Total  production,  182  tons,  1,072  pounds  of  refintHl  copper  Mine 
*5<^rri«  native  copper  freely  in  an  argillaceous  conglomerate-sandgtone.  Idle 
for  many  veaD?,  Fully  described  in  Vol.  IL 
SOCIEDAD  FRANCESCA  DE  MINAS  Y  ARGENTINA. 

FUNDICION  DE  NONOGASTA. 

Mine  office:  Nonogasta,  Kioja,  Argentina.     Property  includes  the  An- 
duesa,  Santo  Toribio  and  other  mines  producing  ^old,  silver  and  copper. 
tta«  ateam  power  and  small  smelter,  employing  al>oiit  '10i\  men. 
HORMANBY  SYNDICATE.  ^  AUSTRALIA, 

Mine  office:  Mt.  Perry,  Tenningering,  Queensland,  Austndia.  Lands, 
^**0  acres,  freehold.  Employs  35  men.  Vein  iis  parallel  to  that  of  the  Mt, 
^«ny  mine,  with  similar  geological  conditions.  Mine  is  opened  to  a  depth 
^f  about  200',  Ore,  averaging  about,  \%%  copper  and  10  to  15  dwls.  gold 
Per  ton,  is  sent  to  the  Aldcrnhot  ismelter  for  reduction. 
J^ORMANTGN-CLONCURRY  RAILWAY  h  AUSTRALIA. 

COPPER  MINES,  LTD. 

Mine  office:  Cloncurrv\  Queensland,  Australia. 
JtORSK-BELGISK  MINEKOMPANI,  NORWAY. 

Jkline  office:  Mclhus,  I'Taa  sogn,  Norway.     Is  in  tlie  Rfira^  district  and 
^^na  %-orking  a  fahlband,  in  a  small  way,  at  last  accounts. 
'tORTH  AMERICAN  COPPER  CO.  WYOMING. 

Of!ii;e!  17th  &  Blake  St8.,  Denver,  Colo.     Mine  office:  Encauipmcnt, 

*-^rtK)n  Co.,  Wyo.     Employe  about  250  men.     Orgariizc<l  1902,  under  laws 

«>f  New  Jersey,  with  capitalization  $20,rXK).fMm,  shares  %\m  par-     Controls, 

through  shareholdings,  the  Encampment  Smelting  Co.,  Encampment  Tram- 

^Xv  (^*Om  Ferris- Haggarty  Copper  Mining  Co,,  Emerson  Elwlric  Light  Co., 

^^ncampment  Pipeline  Ditch  Co.,  Eru  anipment  Land  k  Town  Lot  Co,,  North 

American  Mercantile  C'O.  and  Cnrbondale  C-oal  Co.    John  S.  Curry,  president; 

Willis  Geo.  Emerson,  vice-president;  C.  P.  t.'ollins,  second  vice-president;  J. 

H,  Feonee^iy,  treasurer;  B,   H.   I^eonard,  assistant  treasurer;  E.  K.  Hum, 

Seckeml  manager;  Theron  H,  Tracy,  general  stiperintendent. 

Lands,  103  acres,  includiTig  the  Ferris- Haggarty  mine,  showing  an  out- 
crap  of  deconii)oj4ed  imd  spiing>'  linionite,  willi  caHmnate  copper  stains^  as 
tJl»  giiMin  1 1  of  a  contact  vein  bctwwm  a  quarts  ite  foot  wall  and  mica-schist 
lUU^ng-wall,  vein  having  an  approximately  eyusi  and  west  strike  and  dip  of  4^ 
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NORWICH  MINE.  MICHIGAT^- 

I  Tidcr^oiiig  d^velopiijoiit  by  Capper  Crown  Blining  Co. 
NOTAWAY  GOLD  ^b  COPPER  MINING  CO.  COLORADO* 

Office:  Denver,  Colo.     Mine  office:  Silvertoti,  J^an  Juan  Co.,  Colo.     A.  J  - 
ViN^ian,   president   and   general   inanftger;   Wtn.   Gelder,   secretary.     Landfi^ 
2  groups  of  cUiinis,  otie  in  Gilpni  rount  y,  and  one  in  San  Juan  county,     Latt4?^rJ 
on  Sultan  Mountain,  m  de%  elu|K'd  l»y  a  IW  tunnel  and  hus  elei'lrk*  power  anclfl 
aerial  trajn.     Employs  a  small  fon^e  ta  dovelopnvent  work,  and   is  elAiRiad 
to  have  $175,IXXJ  worth  of  ore  on  dumps,  awaiting  iithipment. 
NOTAWAY  BfflNING  CO.  COLORADO. 

Mine  ofRce:  Central  City,  Gilpin  Co.,  Colo.     3&»,  1.  Perkins,  suptTiuieii- 
dent.     Qn^  carry  golrl,  silver  and  cnp(x?r.     Ha«  ete^uj  power  and  employs 
1i>  men. 
NOVARRA  MINE.  ITALY. 

.\n  old  and  saiall  niitu\  in  the  privince  of  Piedemont,  ItJily. 
COMPANIA  LOS  NUEVES.  SPAIN. 

Mine  oRjce:  Tijola,  Ahneria,  Spain.     Letter  returned  unclaimed  from 
former  general  offjcea,  San  Andres^  26,  Madrid,  Spain.     Mine  idle  at  last 
accounts. 
NYACK  MINING  CO.  ARIZONA. 

Ab:sorbed  l»y  Anita  Consolidated  Copper  Co.,  now  Anita  Copper  Co. 
NYMAGEE  COPPER  MINING  SYNDICATE.  ADSTRALIA. 

MincH  f»old  to  Great  Cobar  Copper  Mining  Syndicate. 
O^OKIEP  MINE.  CAPE  COLONY. 

Owned  and  oj>erated  hy  Cape  Copper  Co. 
OAK  HILL  MINE.  NORTH  CAROLINA. 

Mine  office:  High  Point,  N.  C.     Said  to  have  a  7'  vein,  carrying  boniite, 
covellile,  and  chali'opyrite,  and  averaging  18%  copper. 
OAK  HILL  MINE.  OREGON,  m 

Office  and  mine:  care  of  Henry  Willey,  Cooperat-owii,  Tuolmime  Co., ■ 
Cal     Hh8  a  112'  shaft,  with  a  little  driftinp, 
OAXACA  MINING,  MILLING  ^  INVESTMENT  CO.  MEXICO. 

( J  ffice :  \V  i I  n  I  in gt  on ,  Dr  L  Mine  otiice :  Oaxaca  ^  Oax aca »  Mex .  C.  Art  hur^  A 
manager.  Prf>perty  includes  the  E.speranza  and  other  mines,  ciUT>*in^fl 
gold,  silver,  copper,  lead  and  zhw,  Ua^  water  power  and  lO^tanip  duU. 
OBIE  MINE.  JAPAN. 

Mine  office:  Nakanosho-mtim»  Tsu-gori,  Bitchu,  Japan.    T.  Sakamoto, 
o>vner;  K.  Ogawa,  manager.     A  very  ancient  property,  sliOT^ittg  numeroi 
veins  carrying  chalcopyrite  and   nniall   rjuantities  of  argentiferous   galen 
with  quartz  gangue,  in  2^  to  4'  veins,  traversing  clay-slate  and  granite.     Has 
Bteam  power  and  a  good  smelter.     Employs  about  1,000  men.     Production 
in  1899  was  1,316,745  Iba.  of  refined  copper. 
CARRILO  OCANA.  CHILE- 

Office  and  mines;  Taltal,  Antofagasta,  Chile.     Ramon  A^  Her^ui  ai^d 
David  B.  Cootreras  suprintendenl^.    Mines  are  La  Liga,  E^reUa  de  Venui| 
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and  Gyacolda,  canying  ores  of  gold,  copper  and  silver.     Has  strain  power 

ax&d  4  Chilean  mills,  employing  60  to  75  men. 

LOS  OCOTES  GROUP.  MEXICO. 

Office:  care  of  Oest  &  Zulper,  owners,  Oaxaca,  Mex.     Mine  office:  Ejutla, 
Jalisco,  Mex.     Alfred  Oest,  manager.     Ores  carry  copper,  silver  and  gold. 
Has  a  200^  shaft  and  400^  tunnel,  employing  about  35  men. 
OCOTITLAN  MIHE.  MEXICO. 

Office:  care  of  Harry  S.  Church,  et  al,  care  of  International  Bank  & 
Trust  Co.,  Guadalajara,  Mex.     Property  is  a  partially  developed  mine,  two 
hours  horseback  ride  west  of  Talpa,  Jalisco,  Mexico. 
OCTAVIA  MnUNG  CO.  WYOMIlfG. 

Mine  office:  Cambria,  Wyo.     David  Jones,  president. 
ODBIE  MINE.  NORTH  CAROLINA. 

Owned  and  operated  by  Rowan  Copper  &  Gold  Mining  Co. 
OGOTA  MINE.  JAPAN. 

Mine  office:  Nishio-mura,  Nomi-gori,  Kaga,  Japan.  T.  Yokoyama, 
owner  and  general  manager.  Discovered  1878.  Ore  is  chalcopyrite,  asso- 
ciated with  tenorite,  bomite,  azurite,  native  copper  and  iron  pjTites,  \^ith 
quartz  gangue,  in  numerous  veins  traversing  liparite.  Three  main  veins, 
practically  parallel,  are  worked,  these  ranging  l'^  to  4'  in  width,  and  500' 
to  2,000^  in  length.  Management  is  very  progressive,  and  has  recently 
installed  a  modem  mining  and  reduction  plant.  Has  water  and  electric 
power  and  30-ton  smelter,  employing  about  750  men.  Production  in  1899 
was  1,015,750  lbs.  refined  copper. 

OHIO  COPPER  CO.  UTAH. 

Office:  care  of  H.  G.  Catrow,  president  and  general  manager,  Miamis- 
buig,  Ohio.  Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  Henry 
Varden,  mine  superintendent;  A.  J.  Settles,  vice-president.  Organized 
October,  1903,  under  laws  of  Utah,  with  capitalization  $1,000,000.  Is 
operated  as  a  close  corporation. 

Lands,  14  patented  claims,  area  120  acres,  in  the  Bingham  division 
of  the  West  Mountain  district,  bought  of  the  Columbia  Copper  Co.  for 
$225,000.  The  mine  has  several  shallow  shafts,  deepest  145',  ore  showing 
an  8*  streak  of  melaconite  running  25%  copper,  and  SO''  of  disseminated 
cuprite  averaging  12.5%  copper.  Also  has  tunnels  of  800'  and  1,150',  with 
about  1  mile  of  underground  openings.  Principal  ore  body  is  a  vein  carr>'ing 
disseminated  chalcopyrite,  said  to  show  about  1,000,000  tons.  Shipping 
ore  averages  12%,  with  small  gold  and  silver  values,  but  the  amount  of 
shipping  ore  shown  is  small  compared  with  the  enormous  tonnage  of  low- 
grade  ore,  much  similar  to  that  of  the  Utah. 

The  property  has  an  old  5-stamp  mill  and  20-ton  concentrator,  and  the 
company  has  leased  the  old  Winnamuck  mill,  below  Bingham,  and  is  rebuild- 
ing and  enlarging  it  to  150  tons  daily  capacity.  Mine  and  mill  will  be  ser^'ed 
by  a  spur  of  the  Copper  Belt  railroad.  Production  of  refined  copper  in 
1902  by  this  property  was  318,885  lbs.  and  in  1903  monthly  output  was 
about   100  tons  of  concentrates  averaging  27^J    copper.     Cpmpany  plans 
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fit  hegiii  priiductinn  early  in  lt>(M,  at  tlir  rati'  of  alM>ut  2.'>0  tons  of  are  diivly. 
r)f  whiHi  15(1  tons  will  go  Xxy  ihu  toricentnitor  ami   llHI  tans  dirtict  to  th^ 
Imnelter.     Tin*  prfiptTty   ii<  uiic  of  (iiorc  thiUi  unliuury   proiniite  &nd  \ 
'  management  that  Is  fitteitdiii^  Ntrittly  In  its  own  l>u><ine8!K. 
OHIO  MIKING  &  MILLIKG  CO.  COLORADO* 

Minii  offi(L':  Moutezuniu,  Summit  Co.,  Colo.     U.  T,   WUliuiiiK,   KUfjer 
intendent.     Ore«   carr>'  gold,   silver  and   chopper     Has  steftiij    jxiwcr   an 
email  loneenlnilor,  employing  about  25  men. 
OHIO  &  ARIZONA  COPPER  MIlfTFG  &  ARIZOHi^ 

SMELTING  CO. 

Corporat  ion  dissolved. 
OHIO  A  COLORADO  SMELTING  &  REFINING  CO.  COLO 

Office  and  works:  Salida,  rhatTt*#>  Co.,  Colo.     Tim«»thy  Goodwin 
manager;  Samuel  Jame«,  aupf»rkit<*ndeiit,     Sujcller  is  rate*!  at    1,(>00  to 
daily  capaeity  and  \&  equipfjed  with  nteam  and  elect rir  power  and  reliMi 
employing  sevend  Inindn-tl  meTi. 
O.  K.  GOLD  9l  COPPER  MINING  CO.  ARIZOIV^ 

Office:  Lyndon,  Kansiks.     Mine  olfice:  IHorenee,  Pinal  Co.,  Am.     Km 
ploys  3  men.     W.  L,  Neweomer,  president ;  S.  B,  John.son,  seeretary,     Oi 
tzed  under  laws  of  Arizona,  with  rapitalization  Sl,«KXJ,fK»0,  Hharvn  $1 
Lands^  14  elain%,  arei*  280  acre.*?,  in  the  Picaeho  dint  net,  i^liowtiig  nunie] 
veins,  of  whieh  two,  averaging  3'  width,  are  l>eing  devfl«»pcd  hy  ft  sliaLl. 
shafts^  dee|>c«t  75'^  giving  assays  up  to  20^    eopper,  with  tnu'ea  of 
and  silver,  from  oxide,  carlK)nate  and  sulphide  orea. 
0.  K.  EXTENSION  MINHTG  ft  REBUCTION  CO.  JSTJ^JB. 

Omee:  40  Commm-ial  Rlk.,  Salt  Lake  City,  Ftah.     Mine  office:  ^OIia' 
Acre,   Benver  Co.,   Utah,     Kmploj's  3  men.     Organized   November^    %SS¥J, 
under   laws  of    Ctah,   with  capitalization  f  L50,(M>0,  slmrfs  5f*r,  par,     --%^  «'. 
MeMullen,  pn^nident  aiid  general  manager;  C.  C.  Gott,  8ecn'f.'ir\*  and  trea^urrr. 
Lund^,  21  c  laiuH^  i\rv\K  *M\(\  aiTes,  mIs**  a  20-aere  milhite,  near  tlie  O.  K,  fuiw** 
in  the  Iii»aver  Lake  district,  showing  two  fissure  veins  of  ,V  averagi»  w-idfK      i 
giving  luisays  of  4%  eop]x^r  and  0  oz.  silver  p*:*r  ion,  with  lraec»  of  gold»  frt«i«     J 
ehaleopyrile,  ojK?n(Ml  by  6  j*ihaft«,  deepest  510',  and  a  LW  tunnel,  with  1,0I'5'     i 
of   underground   openings.     Has   steam    power   and    plans   decptming  l^^    m 
shafts  ill  lOOL  M 

OKUZU  MINE.  JAPAK    ■ 

Mine  office:  Oknxu-miira,  Kita-Akita-gori,  t'go,  JnpritL  J*  a  ^tlvf^^H 
mine,  near  Hanawa,  making  a  irivial  aniount  of  coppt^r  :ls  a  bv-prtnliK'^^^H 
OLALLA  COPPER  MINING  h  SMELTING  CO.  BRITISH  COLUMBtA^H 

Office:  2lHi  Temple  Court  Bidg.,  New  York.  Mine  office  Olalk,  H  <^^H 
Employs  a  small  fon^e  only.  W.  J.  Brewer,  prf«ident ;  Nalliati  Mint*.  ^^nr^^H 
tary  and  treasurer;  W.  C,  McDougall,  general  manager.  Organised  Octi^ln^^M 
1901,  under  lawi;  of  Maine,  with  capitalization  |^.0tK),fNH1.  Mhare^  $25  P^^H 
Abo  controls  the  Sinitlkarneen  ^  Keremos  Ry.Co.,  eapitalixed  at  $3,00(>.<|^^^| 
I>Hnds,  lU  crown-granted  claims,  aUo  mill  and  smelter-site  of  lIK)  acri'H,  ^^^^^| 
area  about  ^^500  acres,   in  the  lower  Similkatneen  and   Keretnn»  ni^^^^l 
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f  )soyoo6  division  of  the  Yale  district,  showing  contact  veins  between  diorite 
and  felsite,  ore  bodies  occurring  in  both  formations  but  mainly  in  the  felsite. 
\'eins,  about  a  dozen  in  number,  are  said  by  company  to  range  in  width 
from  3'  to  SOO'  and  are  estimated  by  company  to  average  about  5%  copper, 
2  to  5  oz.  silver  and  $1  to  $40  gold  per  ton,  but  this  estimate  is  probably 
considerably  too  high.  Gangue  is  spar,  garnet ite  and  magnetite.  Develop- 
iiiciit  includes  a  2(y  shaft  and  tunnels  of  50',  250'  and  600'.  Property  has 
iia.iid  power  only  and  Ls  87  miles  from  a  railroad,  60  miles  of  \\hich  has  steamer 
t  rsjLiisportation.  Company  plans  installation  of  a  smeltci  in  1904  and  estimates 
Ilia.!  it  can  muie  and  smelt  the  bulk  of  its  ore  at  a  cost  not  exceeding  $2.50 
I>t*r  ton.  This  can  be  done,  however,  only  by  operating  on  a  \cry  large 
K*ale.  Ore  bodies  are  decidedly  low  grade,  but  are  apparently  extensive, 
511  id  the  ore  is  self-fluxing. 

OLD  BALDY  MINE.  ARIZONA. 

Mine  office:  Tucson,  Pima  Co.,  Ariz.     W.  B.  McClearj',  sui)crintendent. 
Ores  carry  gold  and  copper.     Has  steam  power. 

OU>  BALDY  GOLD  MIiaiVG  &  TUNNEL  CO.  NEW  MEXICO. 

Mine  office:  Elizabethtown,  Colfax  Co.,  N.  M.     Thos.  C.  Scwall,  super- 
fetendent.     Ores  carry  gold  and  copper.     Has  gasoline  and  electric  power. 
OLD  BOOT  MINE.  ARIZONA. 

Sold  16  Imperial  Copper  Co.  (of  Arizona). 
OLD  CATAWBA  MINE.  UTAH. 

Office:  care  of  Judge  Theo.  Botkin,  president  and  general  manager, 
^«lt  Lake  City,  Utah.     Property  is  a  group  of  seven  claims,  near  Milford, 
Heaver  county,  Utah,  said  to  give  a  promising  showing  of  copper. 
OLD  COLONY  COPPER  CO.  MICHIGAN. 

Office:  60  State  St.,  Boston,  Mass.  Mine  office:  Calumet,  Houghton 
Co.,  Mich.  Employs  12  to  15  men.  Organized  1898,  under  laws  of  Michigan, 
^th  capitalization  $2,500,000,  shares  $25  par,  $11  paid  in.  Annual  meeting, 
second  Wednesday  in  December.  H.  F.  Fay,  president;  Geo.  G.  Endicott, 
secretary  and  treasurer;  James  Chynoweth,  superintendent;  preceding 
officers,  John  C.  Watson,  Wm.  Howell  Reed,  Rogers  L.  Barstow  and  Stephen 
^-  Dow,  directors.  An  assessment  of  $1  was  le\'ied  in  1903.  On  September 
30, 1903,  cash  on  hand  amounted  to  $33,456. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1903,  disclose 
^^e  following  figures. 

Amount  of  cash  paid  in  on  capital  8to<'k $300,000.00 

Amount  paid  in  by  conveyance  of  property  to  company.  .   700,000.00 

Entire  amount  invested  in  real  estate 749,000 .  00 

Amount  of  personal  estate 31,441 .  92 

Lands,  1,200  acres,  in  Sections  17  and  18,  T.  56  N.,  R.  32  W.,  east  of 
*^  adjoining  the  Calumet  &  Hoc  la.  .\  complete  geological  cross-section 
*^been  secured  by  tunnel,  driven  1S90-1001  from  the  Eastern  Sandstone, 
57*  west  of  north,  for  about  3,000'  at  right  angles  to  the  fonnation,  which 
^  a  strike  of  No.  33®  E.,  and  by  diamond  drill  borings  from  the  Kearsarge 
^ygdaloid  eastward  to  the  western  end  of  the  tunnel.     This  work  shows 
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Wiwards  of  75  weU-definecl  mtiygdaloids  and  conglomerate  beds,  m  nunih 

H  wliich  gave  a  fair  showing  of  copper  in  the  drill  cores.     There  are  5  gliaf' 

fCo.  1  being  40(V  deep;  No.  2,  26(r ;  No,  3,  550';  No.  4,  IfXI';  and  No,  5.  2001 

■Work  in  1903  was  confined  mainly  to  a  lode  ea^t  of  the   Keantafgc   be 

I  from   which  diamond  driU  coree  sihowod    copper.     This  wae  opened  by 

^  crosscut  from  the  bottom  of  No.  3  shaft  which  cut  the  lode  305'  to  the  wes 

ward  in  November,  since  which  time  drifting  hiis  l>een  in  progress,     Surfa 

equipment  is  small  hut  adcc|uute,  and  the  company  has  sufficient  funds 

continue  explorations  for  neveral  yeapR. 

OLD  Dommoir  company.  Aiazon 

Office:  99  John  St.,  New  York.     Jas.  Douglas,  president;  Cha».  Sunic 
Smith,  vice-president;  Chas.  H.  Altmilier,  seeret^irj'  and  treasurer. 
i»ed  Dec.  22,   1903,  under  laws  of  xMiiinc,   witJi  capttaltzatioti  S8J50, 
shares  $25  p^ir.     Is  a  securities  holding  corporation  only,  formed  to  prom^ 
the  operation  of  the  Old  Dominion  Cop|>er  Mining  tV  Smehing  Co,  and    "1 
United  Globe  Mine  under  a  joint  management,  while  technically  comply 
with   the   injunctions   restraining  the   merging   of  these  tAvo   corporaticja 
Validity  of  the  powerful  merger  plan  proA  idcd  by  this  company  has  t^  ^?^ 
attacked,  but  Ls  scarcely  open  to  argument,  as  each  of  the  subsidiary  ^^v:9r~ 
porations  will  retain  its  identity  absolutely  unimpaired,  although   the     ^>W 
Dominion  Co.  will  control  the  operations  of  both  subsidiary  corpomtE <^f »^^ 
through  o^^merahip  of  majority  share  interests.     The   United   Glohe  ^Itf 
gave  138,000  shares  of  its  stock  and  $250,000  cash  for  138,f)00  hhart*  oC    tiial 
Old  Dominion  Co.,  which  has  150,000  shares  of  it»  stock  for  exchange  f»n  an 
even  basis  for  shares  of  the  Old  Dominion  Copper  Mining  &  Smelting   Cf*.. 
tlic  latter  corporation  having  an  issued  capital  of   150,000  aharea.     Blofr 
than  100,000  shares  of  Old  Dominion  Copper  Mining  &  Smelting  aleclc,  or 
upwards  of  two- thirds  of  the  outstanding  issue,  have  been  e.xclmnged  hit 
shares  of  the  Old  Dominion  Co. 

The  plan.^  of  the  Old  Dominion  Company,  which  will  control  the  oppf- 
ations  of  the  Old  Dominion  Copper  Mining  <fe  Smelting  Co.  and  the  l^nit^^i 
Glol>e  Mine,  provided  for  the  working  of  both  mines  as  entities,  but  witit 
free  interchange,  upon  an  equable  baais,  of  oreit  needed  for  fluxing.  TIii< 
Old  Dominion  Co.  has  also  financed  the  preflsing  floating  indebtedness  of  tht 
0I<1  Dominion  Copper  Mining  &  Smelting  C6.,  by  means  of  loans,  which  m 
to  be  repaid  from  earnings. 

The  vigorous  objections  interposed  by  a  small  minority  interest  in 
Old  Dominion  Copper  Mining  &  Snxeltihg  Co.  to  a  merger  with  the  Unit- 
Globe  Mine  are  baaed  upon  total  mlaapprebension  of  essential  facta  «i  <ij 
case.     The  Old  Dominion  is  apparently  a  larger  and  better  property 
the  United  Globe,  but  it  lacks  sulphide  ores,  which  the  United  Glob* 
furnish.     The  Old  Dominion  has  a  good  smelting  plant,  which  the  T 
Globe  lacks,  but  on  the  other  hand  was  financially  embara^^sed,  whilj 
ITnited  Globe,  controlled  by  Phelps,  Dodge  &  Co.,  has  almost  u» 
resources.     The  Old  Dominion  mine  will  also  profit  by  the  great  ie 
skill,  long  experience  and  high  financial  and  general  standing  of 
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f  arrangement  is  an  equable  oue  will  be  seen  eventually 
try  the  few  protesting  fibarebolders  of  the  Old  Boniinioi^,  who  will  learn  in 
linje  that  it  is  better  to  own  a  half  intereisl  in  a  large  and  pr^fitohle  mine 
thjin  a  whole  interest  in  a  mine  that  is  large  but  not  profit ablo»  mid  which 
they  lack  Uie  physical  and  financial  reeoureee  to  render  profitable  while 
wader  their  sole  ownerBhip. 

OLD  DOMimON  COPPER  BtlNING  A  SMELTING  CO.  ARlZOIfA. 

Office:  35  Congress  St.,   Boj<ton,  Mass.     Mine  office:  Glob«,  Gila  Cq.» 

I        Aril.   Employs  about  300  men.     OrganiKed  July,  1895,  under  laws  of  New 

L     Jersey,  with  capitalization  f5,00n,rXK>,   shares  $25  par;  issued  $3,750,000. 

H    Om.  Sumner  Smith,  president;  Chas,  H.  Altm:ller,  secretary  and  treasurer; 

■     Dr,  L.  D.  Ricketts,  acting  manager;  Chiis,  .S.  Smith,  Geo.  Napier  Towie, 

P     ^r,  Ja».  T.  Herrick,  Chas,  T.  Lund,  Fred  M.  Hoar,  E.  l\  Newton  and  G, 

Waldo  Smith,  directors,  first   three  named  constituting  an  ex<*<'Utive  com- 

nwtter.    Annual  meeting,  first  Wednesday  in  April.     Lands,  6  full  and  'A 

fTactional  claims,  at  Globe,  with  a  10-acre  millj^ite  adjoining,  also  the  Old 

»J^minion  and  Keystone  claims  north  of  Glol>e,  the  Continental  group  of 
340  acres  and  the  Chicago  &  New  York  group  of  60  acres,  lattrr  groups  being 
urkcounw'ted  with  the  principal  tract.  Greg  are  mainly  malachite,  with  some 
mflanconite  and  cuprite  and  a  little  chrj^secolia,  all  more  or  lesa  argentifer- 
ous and  highly  silicious,  retiuiring  heavy  fluxes  of  iron  and  lime,  also  some 
*'liiilcf>pyrit€  and  considerable  chalcocite,  found  in  narrow  but  rich  veins, 

I'^'e  mine  showing  immense  quantities  of  ore  ranging  fnim  5%  to  10%  in 
**nor.  Deepest  opening  of  the  mine  is  the  12th  level,  opened  in  1902,  A 
new  4^n<3|jipartment  shaft  with  75'  gallows  frame  was  down  625'  to  the  10th 
]^^^,  at  the  close  of  1903.  The  mine  has  been  mucli  troy  bled  with  a  heavy 
inflow  of  water,  now  moderated  to  1,000  to  1,500  gallons  per  minute.  To 
^^  for  this  water  Prescott  pumps  of  2,000-gallon  and  1,000-gallon  capacity 
^^  JUinute  are  to  be  installed  on  the   iDth  IcvcL     Extensive  surface  im- 

»^'*^eiment«  were  made  in  1903,  and  the  mine  now  has  a  steel-frame  boiler- 
*"**%  and  engine-house,  a  new  Nordberg  hoist  and  a  complete  electric  light 
Jr^^'    The  mine  is  served  by  the  Gila  Valley,  Globe  &  Northern  railway, 
.  *^  '^Oes  long^  connecting  with  the  Southern  Pacific  at  Bowie.     Much  trouble 
jrfbeen  had  from  excessive  freight  rates,  but  these  were  reduced  late  in 
J^^f  effecting  a  saving  of  upwards  of  one  cent  per  pound  on  the  mine's 
yT^^uction.     There  is  also  a  railroad  liwe  connecting  the  mine  and  smelter, 
m^^  having  a  14x20*  Porter  locomotive  and  50-ton  ore  cars. 

The  smelter,  remodeled  and  practically  rebuilt  in  1903,  is  of  steel  frame 

%tone  foundations,  wnth  three  250-tori  furnaces,  making  matte,  with  a  con- 

ter  plant  nearly  completed.     The  smelter  !ia.s  a  briquetting  plant  for  flue 

\  and  a  reverberatory  furnaee  for  slags.     The  smelter  plant  has  6  boilers 

I  experiments  have  been  made  with  petroleum  for  fuel,  owing  to  the  great 

of  coke  and  coaL 

Production  of  refined  copper  in  1902  was  7,992,550  lbs,  from  68,840  tons 
ofe,  giving  average  returns  of  5.8%  copper.  For  1903  the  production 
refined  copper  waa  8,575,776  lbs.     Net  cost  of  copper  made  in  1902  was 
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1 0.81c,  per  pound.  Several  stnalJ  di\idend«  were  paid  bv  the  original  Old 
Domimon  company,  but  none  have  been  disbursed  by  the  present  corporar 
tion.  The  niaiia^enient  of  tlie  mine  was  chtuiged  in  lft02  the  present  officials 
afterward  bringini::  **uit  against  A,  S,  Bigelow  and  the  estate  af  Leonard 
Lewisohn  for  tlie  proceeds  of  50,(}{K)  shares  of  stock  said  to  have  been  illegally 
eon  verted  to  the  use  of  tlie  defendants,  whicli  suit  is  stilt  dragging  in  the  courts 
The  management  of  the  company  was  practically  changed  again,  at  the  end 
of  llKJiS,  ancf  the  property  is  now  in  the  able  liands  of  Phelps,  Dodge  &  Co, 
Particulars  of  tlii.s  plan  are  given  in  the  descriptioti  of  the  Old  Dominion  Co. 

Costs  for  1901  wore  S5,87  for  mining  and  $4.87  per  ton  for  smelting, 
and  mining  vos\&  were  $5  JO  in  1^2  «nd  probably  a  little  lower  in  1903.  Dr, 
Rickcits  estimates  that  with  some  chang«'f>  mining  ctxsts  can  be  put  down  to 
14  per  ton  und  smelting  rosts  can  aL^o  be  RHluced  miiterially.  The  Old  Do- 
naiiion  ore  bodies  are  conMiderabh'  niLxed  and  require  careful  hand-fiorting, 
both  underground  and  on  surface.  This,  however,  has  not  l>een  I  he  principal 
trouble  in  the  operations,  thai  being  the  nature  of  the  ore,  which  is  defieient 
in  sulphur,  ret|uiring  the  wse  of  too  nmch  barren  flux  and  causing  the  loss  of 
much  copper  in  the  slags,  while  charges  are  frequently  frozen  in  the  furnaces, 
causing  frequent  delays  and  hea\'y  losses.  The  United  Globe  ores  should  6ux 
the  old  DouTiniou  orcw  to  good  advantage,  and  should  these  prove  deficient 
in  any  particular,  the  Phelps-Dodge  management  can  easily  supply  the  exact 
quality  of  ore  needed  from  one  or  more  of  their  numerous  mines  in  Arizona 
and  Mexico.  The  working  arrangement  with  the  United  Globe  is  undoubtedly 
for  the  be*it  interests  of  all  shareholders  of  the  Old  Dominion  Copper  Mining 
ic  Smelting  Co, 
OLD  HAHOVER  COPPER  CO.  NEW  MEXICO* 

Mine  office:  Hanover,  Donna  Ana  Co.,  N.  M,     C.  P.  Kramer,  superintend- 
ent.    Ores  carry  copper  and  silver.     Haa  ateam  power  and  employe  ftboul 
75  men. 
OLD  HICKORY  MIIfE.  UTAH. 

Owned  by  Ifajestic  Copper  Mining  Si  Smelting  Co, 
OLD  HICKORY  COPPER  MIWIKG  CO.  FEW  MEXICO. 

Aiisorbed  by  the  Co pfKT  Chief  Mining  Co. 
OLD  NOLL  MUTE,  AUSTRALIA, 

Mine  office:  Leiglis  Cre<^k»  South  Australia.     E.  Bernini  manager,     Haa 
steam  powpr  and  employs  about  25  men, 
OLD  RELIABLE  MINING  CO.  HEW  MEXICO. 

Mine  office:  Golden,  Sfinta  Fe  Co.»  N.  M.  J.  B.  Mayo,  superintendent. 
Ores  carry  gold  and  cop]>er.  II ai*  two  5'  Huntington  mill*.  Employs  20  men. 
OLD  TOWN  MINING  a  MILLING  CO.  COLORADO. 

Mine  ofhcc:  Russell  Gulch,  Gilpui  Co.,  Colo.     Geo.  K.  Kimball,  Jr.,  sup- 
erintendent.    Ores  carr>'  ^old.  silver  and  copper.     Has  a  SKKK  shaft,  ia  equip- 
]H\\  with  Kteiini  and  electric  |K>\vor  and  enipkivs  alx»ut  40  men. 
MINAS  DE  OLLIN,  CHANGOA  Y  ARRIETA.  SPAHf. 

Old  properties,  carry inji  ore*  of  coppi^r.  silver  and  lead,  in  the  province 
of  Nifcvarm.  Spoiij.     Supposeilly  owued  by  an  English  corporation.     Idle 
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OIYIPIA  MINING  CO,  OF  WYOMING.  WYOMING. 

Office:  187  E.  niica^o  Ave.,  Chicago,  Hi.  Pehr  W.  Nillson,  president; 
Herman  C.  Johtision*  secretary;  John  Lundgren,  general  inmmger.  Lands 
wt supposed  lo  be  in  the  Encampment  district  of  Carbon  county,  Wvomitiu, 
OLYMPIC  MINING  CO.  WASHINGTON. 

Office,  301  Limiljer  Exchange,  Seattle.  Wash.  E.  R.  Butterworth, 
prwideiit;  Alfred  Jeffer>%  Bee^etar^^  Company  advertisea  stock  on  the  in- 
stallment plan*  claiming  that  it»  lands  contain  gold,  copper  and  coal,  but 
secretary  give*  a^^  au  excuse  for  not  fumiahing  a  statement  that  the  company 
is  not  developing  a  copper  mine. 

OMODAIII  MINE.  JAPAN, 

Mine  office:  Kami-Aimna-mura,  Ono-gori,  Echigo,  Japan,  Operated  by 
theMitsu  Bishi  Gossshi  Kwaisha.  Op«? nod  circa  A.  D.  1350.  Ores  are  chal- 
O'Jpyrite,  bomite,  uphalerile  and  galena,  all  argentiferous  and  canning  occa- 
Bwnal  native  silver.  Has  numerous  veins,  none  exceeding  4' in  width.  Pro- 
<luctlon  in  1900  was  103,682  moninie  of  silver  and  614,438  lbs.  of  rt-fined 
wpper. 
OMAHA  COPPER  MINING  CO. 

Office:  1 ,017  New  York  Life  Bldg.>  Omaha,  Nebraska. 
OMAHA  GOLD  &  COPPER  MINING  St  MONTANA. 

SMELTING  CO. 

8uppoiicd  to  hold  mining  claims  near  Bigtimber,  Sweetgraas  Co.,  Mont. 
I         OMAKI  MINE.  JAPAN. 

^t  Mine  office:  Nishitate-mura,  Kita-Akita-gori,  Ugo,  Japan.     Opened  circa 

^B    1750;  reopened  1885.     Prin(*ipal  value  of  ort^  b  in  argentil^,  dissociated  with 
^P   chjJcopyrite,  galena  and  sphalerite.     Ore  iKniies  are  lenses,  largest  70'  deep 
^   by  130'  long,  in  tertiar>-  tuff  and  aiidesitc.     Production  for  lfeit>6  was  858,316 
iDomnie  silver  and  242,600  lbs.  refinetl  copper. 

OMORI  MINE.  JAPAN. 

Mine  office:  Omori-mura;  Nima-gori,  Iwiimi,  Japan.  Opened  circa,  A.  iK 
1300;  reopf^ned  1525,  Wa*^  once  highly  pnnluctivc,  hut  Ls  npparently  nearly 
worked  out.  Ciirries  auriferous  and  argcntifertjus  chalcopyritc  in  tlie  Eikyu 
group,  and  malachite,  argentit«  and  native  silver  in  the  Hontatii  group. 
Production  in  1900  wa^  2.880  momnie  gold,  12i;280  momme  silver  and  80J39 
lbs.   refined   copper. 

ONECO  COPPER  MINING  CO.  MICHIGAN. 

Office:  18  V,  U.  Sq.,  Fkiston,  Ma.s«s.  W.  F.  Fitzgerald ,  president;  B.  8. 
MiUelt,  secretary  and  treasurer.  Organized  1899,  under  laws  of  Michigan, 
with  capitalixation  |2.500,(X>0.  shanks  $25  par.  Lands,  800  acres,  ncjir  Han- 
cock^ Hn  ugh  ton  Co,,  Mich.  Tract  wan  originally  known  as  the  Hungarian, 
later  a.<^  the  Fitzgerald.  Has  had  a  limited  amount  of  exploratory  work,  in 
1862  and  1890-1000.  Ha.s  one  tslmft  of  al>out  500',  aho  8  dwellings  and 
severaJ  small  mine  buildings.  Ftdly  deHcribctl  in  Vol.  IL 
ONEIDA  GOLD  &  COPPER  CO.  ARIZONA, 

I^etter   returned    imrlaimed   from    Nogales,   3anta  Cruz  Ck>.,    -4riB, 
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Burmelster,  tnaniiger. 

ONTARia 
Mine  shows  auiifeTous  chal- 


ONTAHIO  &  COLORADO. 


OKTARIO  GOLD  A,  COPPER  BGIIING  CO. 

Office:  Preacott,  Yavapai  Co.,  Ariz.     A.  C. 
ONTARIO  SMELXmO  CO. 

Mine  office:  Massey  Station,  Algoma,  Ont. 
copyrite  assaying?  3,5%  to  6%  copper. 
ONTARIO  at  COLORADO  GOLD 

&  COPPER  MINING  CO. 

Office:  610  Majestic  Bldg,,  Detroit,  Mich.     Mine  office  Central  Cit 
Gilpin  Co,,  Colo.     Dr.  J.  E.  Bur§:es8,  president  and  general  manager,     Albej 
H.  Roehm,  vice-president;  Win.  0.  Heath  treasurer;  V.  H.  Colbuni,  secretary 
and  aasiatant  general   manager.     Capitalization  Sl/250,000,  ahares  $1  par, 
Has  mining  claiin.<»  in  Ontiino,  Yukon  and  Colorado,  fonner  being  05  acr^  in 
Cowper  Twp.,  adjoining  thi^  Wilcox  property » on  Spider  Lake,  in  the  Parry 
Sound  dii^trict.     Colorado  property  is  the  O'Xeill  mine,  near  Central  Citytj 
OAfTying  ores  of  copper,  silver,  gold  and  lead,  with  steam  power  and  empIoy-1 
ing  about  20  men. 
OPAL  GOLD  BONING  &  MTLLING  CO.  WASHDIGTON, 

Mine  office:  Clresaw^  Wash.     J,  P.  Blaine,  superintendent.     Ores  cany 
gold,  silver  and  capper.     Has  steam  power  and  employs  10  men, 
OPHIR  CONSOLIDATED  MINES  CO.  COLORADO. 

Mine  offices:  Telluride,  San  Miguel  Co.,  Colo,,  and  Ames,  San    Miguel 
Co.,  Colo.     W,  S.  Buckley,  maniiger.     Ores  carr>'  gold,  silver,  lead  and  cop- 
per, latter  secured  in  small  quantities  a«  a   by-product.    Has  electric  powcif, 
60-stanip  tnill  and  100-ton  cyanide  plant,  employing  about  100  men. 
OPHIR  COPPER  MINING  CO.  MONTANA. 

Office:  4(14-85  Dearborn  St,»  Chicago,  Hi.  Wme  office:  Butte.  Silver  j 
Bow  Co.,  Mont,  Organized  July  25,  1902,  under  b^-s  of  Soutli  Dakot 
with  capitahzation  $1/K)0.(M}0,  shju^s  $1  par,  in  55O,«K)0  temporary  prefer- 1 
ence  shares  and  450,(WXI  deferred  shar^;  issued,  $520,000,  Edw,  Ryanf 
Woodle,  president;  Lorene  Sheet x,  secretan^;  S.  \V\  Hall,  superiutendenuj 
Lands,  1  patenteil  claim,  in  South  Butte,  .showing  3  veuw,  of  5',  30'  and  50*| 
average  width,  carr>^ing  chalcopyrite  and  bornite  returning  1%  to  30%| 
copper,  29  oz.  silver  and  $2.20  gold  per  ton,  with  molybdenite  aud  oocAaiona 
lead.  Has  a  250'  working  shaft  and  two  50'  air  shafts,  with  about  4^ 
of  underground  openings.  Principal  values  are  iji  silver,  but  copper 
undoubtedly  predominate  at  depth.  After  shipping  al>out  2,000  tons 
ore  to  the  Ea^^t  Helena  smelter  in  1003,  prriduction  wa«  suspended,  exc 
on  the  200'  level,  ^lending  deepening  of  shaft  400'  with  a  view  to  dev*clopii 
copper  values.  Iljis  a  180-h,  p.  steam  plant,  vnxh  hoist  good  for  l,0O(y, 
6-driIl  Rand  air  com  pressor  and  a  30\4iy  carpenter  and  machine  $hop.  Coiii* 
pany  estimali'jv  that  the  mine  can  ship  about  350  t«^ms  of  argent  if erotss  eop 
ore  daily,  from  the  lower  levels,  wlien  shaft  Is  deepened, 
OPHIR  GOLD  &  COPPER  MINING  CO,  HONTAHi 

()ffi('t»:  Spokane,  Waah,  Property  ia  in  the  Blackfoot  district.  iie« 
Helena,  Lewi.H  tt  Clarke  County,  Montana.  M.  A-  Mitchell^  aup«;rinteniieiil; 
Plans  to  ijmtall  a  small  power  pbinl  for  development  work. 
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O^HIR  MmiNG  &  DEVELOPING  CO.  MONTANA. 

Office:    902    FLsher  Bldg*,  Chicago,  lU,     Claimis  in  advertisement  lu 
tui^X'e  property  in  Butte,  Silver  Bow  county^  Montana. 
OI*Bm  HILL  CONSOLrDATED  MHIING  CO.  UTAH. 

Mlae  office ;  Ophir,  Tooele  Co.,  T ■  tali.  Controlled  by  Senator  W*  A.  Clark 
)0^  Montana.  E.  W.  Clark,  superintendent.  Ore*  carr>^  gold,  ailver,  lead, 
copper  and  «inc.  Has  wat^H-  and  jitearn  power  and  15CKton  concentrator, 
en\plqyuxg  about  U)0  men.  Is  o{>eniled  as  a  cJose  corporation,  and  no 
itifonnation  is  given  out,  but  mine  ia  known  to  be  rich  and  profitable* 
OPHIR  QUEEN  MINING  CO,  UTAH. 

Office:  Cedar  River,  Mich.  Mine  office:  Ophir,  Tooele  Co.,  Utah.  Em- 
ploys S  men.  Organized  Apr.  19,  1902,  under  laws  of  Uuh,  with  capitali- 
zati4>n  1250,000,  shares  25  cents  par,  Wm.  S.  Laing,  president;  8aml 
Cn^wford,  secretary,  treasurer  and  general  manager.  Lands,  5  claims, 
area  60  acres,  in  the  Ophir  dbirict,  kIio wing  a  25'  vein  giving  assays  of  129f. 
copper,  10%  lead,  2%  to  15%  7,iric,  16  02.  silver  and  40  cenl>i  gold  per  ton, 
opened  l»y  a  310'  shaft  with  two  5x8'  compartmenttf.  Has  electric  and 
g*»oUne  power,  with  a  3-d rill  Rand  air  compreaeor. 

OQtnRRH-BINGHAM  COPPER  CO.  WYOMING  A  UTAH. 

Office:  1103-279  Dearborn  St.,  Chicago,  111.     Organized  under  law.s  of 

Wyoming,  with  capitalization  $1,000,000.     Lands  are  supposed   to  be  in 

Wyoraing  and  Utah,  mainly  the  fonner. 

ORDENAURA  MINING  CO.  MEXICO. 

Mine  office:  Velardena,  Durango,  Mex.     E.  K.  McCann,  manager.     Ores 

carry    copper,    silver    and    lead. 

ORE  KNOB  MINE.  NORTH  CAROLINA. 

Located  near  New  River,  Ashe  Co.,  N,  C,  Wan  ope  nod  before  I860 
&nd  rlosed  1885.  Said  to  have  yielded  net  profitK  of  $60,302  in  1874.  Haa 
*  Wire  vein  of  6'  to  20'  width,  with  nearly  vertical  dip,  carrying  mainly 
«ttiphide  ores  nearly  free  from  gaugue  and  claimed  to  aAcrage  12%  to  20% 
copper.  Vein  crosses  a  forn^ation  of  micaceous  gneiss  and  nnea-achist*  Has 
11  fihafts,  deepest  400',  and  a  150-ton  smelter,  built  in  1002. 
OREGON  COPPER  CO. 

Incorporated  February,  1903,  by  J.  F.  Culter,  of  Spokane,  Wash.,  et  al. 
OREGON  GOLD  &  COPPIBR  CO.     ^  OREGON. 

Incorporated  AugUi^t  1902,  by  Anthony  Molir,  et  al,  of  Sumjitcr,  Otv. 
OREGON  SHORT  LINE  MINING  CO.  NEVADA. 

Mine  office:  Pioche,  Lincoln  Co,,  Nev.  E.  F.  Freudenthal,  superin- 
tendent.    Ores  carr>"  copper,  silver  and  le^d. 

OREGON  SMELTING  &  REFINING  CO.  OREGON. 

Office  and  workis:  Sumpter,  Baker  Co.,  Ore.  Edw.  W.  Mueller,  general 
m&Dager;  Carr  B.  Neel,  superintendent.  Is  building  a  150-ton  smelter,  to 
be  operated  by  steam  and  electric  power.  Copper  matte  will  be  made, 
chiefly  as  a  carrier  for  gold  and  silver  from  the  mincaof  districts  adjacetii, 
ORFORB  COPPER  CO.  NEW  JERSEY. 

Office:  43  Exchange  PL,  New  York.     Works  office:  Constable  Hook, 
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X,  J,     I.^  coiit rolled  by  the  International  Nirkd  Co.  and  n?fiiic«  nk-kd  iiii 
and  cjrcs  from  New  Caledonia  and  nitrkel-ropper  nmtif  frnii»  Canada^  m 
diUun  to  treating  copper  ores  and  matte*  (rmu  I  he  United  8tAles,  C:uta^ 
Mexico  and  elsewhere*     Capacity  of  plan  I  b  alnmt  f),tMX),000  lbs.  of  cop 
and   l,f>tX)jOOO  11>b.  of  metallic  nkkel  niontldy.     Works  ore  exception: 
well  equipped  and  ihiii  company  has  a  deservedly  high  reputation  for  me- 
lurgicul  ability  and  the  hiph  grade  of  ittt  manufactured  prcHlmt^. 
ORIENT  OOLD  MllfmO  CO.  WASHIHGl 

Mine  office,  Bossburp,  Stevens  Co.,  Wash.     John  Rnjwn,  riupcrtntend 
at  la»t  account/^.     Ores  carr>'  ^o\d  and  copjHT.     H;is  «ti»uni  power. 
ORIENTAL  MINING  it  MILLING  CO.  ARIZOZ 

(»jfi('e,  Jnmeslown,  X,  Y      Mirie  M(f^ti*,  Pro\  i<intice»  Yavapai  Co., 
A.  F.  Kent,  pre^^ident;  \V.  A,  Kceler,  Bccrelury;  W.  A.  Kent,  a»s>bitiuit  tr 
urer;  L.   B.   Kent,  superintendent.     Ij>  primarily  a  gold  and  siUer  tii 
carr>nng  a  small  percentage  of  copper.     Has  steani  power  aiid  a  2G-9tj 
mill 
ORIENTE  BE  THARSIS  GROUP.  SP^AJjr. 

Mine  office:  care  of  Wm.  Guthrie  liowif,  manager,  Alcisno,  Hu^^^vifl 
Spain.  Property  is  large  groiip  of  govennnent  concessions,  including:  tl^ 
Hucra,  showing  extcn-five  outcroixs,  rtmmins  of  ancient  works  and  Botue  oJJ 
scona.  Has  about  400  metres  of  underground  development,  on  a  5%,  o;t  ' 
body  of  12  H  metre!*,  a  i%  ore  body  of  7  n»etres  and  a  3.5%  ore  iKKly  of  SU 
metres,  and  a  body  of  cupriferous  pyrites  has  l»cen  cut  to  the  northa^HTif.  ^ 
Deepest  crosscut,  about  90  metres  below  tlic  crejjl  of  ibe  hill,  is  on  a  k?^  W  J 
with  the  Tharsis  railway,  and  ore  can  be  shoveled  into  the  railroad  «»^c*fi>  i 
ORIGINAL  MINE.  MONTANA      I 

Office  and  mine:  Butte,  Silver  liow  Co*,  Mont.  Owned  by  Scnat*^'/^  m 
\\\  A.  Clark.  Is  a  small  l»ut  rit h  property  setMjring  a  considerable  awntia'  ■ 
prrKiuctioa  of  ore,  which  is  smclt<Hl  at  the  Butte  llefining  Worka.  M»*"  fl 
tshait  is  IjtKK)'  deep  and  shows  a  wider  and  rirlicr  vein  at  depth  than  iJ)o '*'*'•  ^t 
ore  being  mainly  chalcocite.  Had  a  30x72*  dupleat  first-motion  Xonlbc'?  ^1 
hobt.  with  12G'  steel  gallows  frame,  the  highest  in  the  camp,  and  Is  to  instafl  ^M 
•4  largo  Ingersoll-Sergcant  air  coujpressor  eariy  in  1904.  ^^t 

ORIOLE  COPPER  MINING  CO.  WYOBONC  ^M 

Office  and  mine  D<uigla.^,  Converse  Co,,  Wyo.  Hon*  C.  D»  Clark,  frm  ^^H 
dent  and  general  manager.  K.  J.  Wells,  secretary  and  ireaAure?.  Ijtud^r^^H 
4  « lamis  atid  a  mLllsitc,  with  a  155'  main  tlmft  boltomed  in  a  tCT  \rm  «'^^^H 
rarbonate  o'^c  ^Wmg  assays  of  30%  to  40%  copper.  ^^H 

ORION  MINING  CO.  NEW  MEXIC^^| 

Office:  KJ  Paso,  Texes,  Mine  office  Lordsburg,  Grant  Co.,  N.  M.  13  ^^^H 
Randall,  superintendent.  Ores  carry  copper,  gold  and  silver.  Has  stc^^^H 
and  gasolin*!  power.  ^^^H 

SOCZEDAD  BdNERA  EL  ORITO.  C^^^| 

Mine  oflici!.  El  Orito,  Sai^  Felix  Vallenar,  Chile.  Operates  La.-  ^^^H 
tDtne^,  opened  1888,  and  alsu  owns  the  Cannen  mine,  IW  dcop,  i>pe^^^^H 
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1^7,   no\\*   idle.     PrrxJuctiuit,    ^ittJl{M  il     t^    ninU»%     t^   crttiivaleiit    to   ubout^H 
1,5*X),DCM)  1}>H,    rrfineil   copper  yr-urly  ^| 

ORO  COBRA  MimRG  CO.  ARIZONA. 

Office:  Burliiiglon,  luwa.  lycU^Yr  returned  unclaimed  from  fonner 
IIUD6  office,  Pre^olt.  Ariiionft,  S.  M.  Wilkinson,  secretary  aud  treasurer; 
T.  C«  Arrher,  general  lufiuager.  Orgitiiized  (httjlH-r,  1W)1,  under  laws  of 
ArleonA,  with  capitalization  $l,oCKJ,(KM),  sharen  SI  par.  Lands,  17  claims, 
urea  340  acres,  also  40-acre  millsite,  iu  the  Ellswortl)  and  Cupper  Basin 
dlstrirts,   showing    ruunerous    cupriferotta    veins. 

ORO  DEWORO  MIKES,  LTD.  BRITISH  COLUMBIA* 

OflBce:  can?  of  J.  S,  C.  Fmser,  Hossland,  B,  C.     Mine  olfice;  Anaconda. 
C.    Smith   Curtiri,   s.ecretar\'-treasyrer  and   mariagiripj   director.     Lands 
join  the  Brit ii<h  ruluinbia,  shuwing  3  wide  veins,  the  upper  portions  exposed, 
^■lUTying  massive  magnetite  with  copper  sulplndej^  atu!  gold  values,  changing  gJ 
Hi  an  average  depth  of  25'  to  diaseminated  (halropyrite.     Main  vein  h  about  ™ 
ISty  Hide,  carr>'ing  ores  ranging  %A  to  %V2  per  ton  in  vahie,     Prf>perty  began 
flliippiiig  150  tons  daily  in  19(>3,  ore  going  to  the  Montreal  &.  Boston  smelter 
and  being  reduced  at  an  average  chaise  of  only  Itk.  per  ton,  aij  it  has  an  j 
ex'eas  of  iron,  needed  for  fluxing  other  ores,  for  which  a  bonus  i»  allowed.  1 
MMmgement  u?  regarded  a»  capabl«-  and  projx^rty  gives  promise  of  maJkingl 
a  lanje  and  valualtle  low-grade  mine. 

ORO  GRANDE  MINES  CO.  ARIZONA. 

Letter  returned  unclaimed  from  fomior  nflire,  lD.'i4  Park  How  Bldg., 
\ew  York.  ^Hne  office:  Wickenhui-g,  Mjincopa  Co.,  Ariz.  Has  upwanln  of 
3,500'  of  undergjiound  openings,  .nhowing  a  large  r>re  botjy  con8ideral>ly  mixed 
irith  country"  rock.  Property  i?^  regardeti  a.s  promising,  but  management  i» 
entirely  too  mucli  given  tr>  p»rorni.^ing. 
FRANCISCO  RODRIGUEZ  OROZCO.  MEXICO. 

Office  and  mine:  Mazapil,  Zacateeaa,  Mexico. 
ORTONA  MINE.  AUSTRALU, 

Office:  care  of  A,  Lincdale,  owner,  lr%inebank,  Qiieenwland,  Au.^tralia. 
Wuxe  office:  Percyville,  Que^nsliind,   An.^india.     Has  limited  «levelopmeiit 
only. 
ORVILLE  GOLD  &  COPPER  MINE  CO. 

Mine  office :  Golden,  B.  C.     8upj>o>ed   to  l>e  idle. 
OSAKA  ELECTROLYTIC  REFINING  CO. 

Office  and  works:   C^saka,  Japan, 
OSCEOLA  CONSOLIDATED  MINIiyG  CO.  MICHIGAN. 

Office :  19i)  Wa^shington  St.,  Boston,  Mass.  Mine  office :  Opechee,  Hough- 
ton Co.,  Mich-  Organized  1873  and  reincorporated  1W3,  under  laws  of 
Michigan,  T\1th  capitalization  S2,5(M},0n0,  shares  $25  par  Ibw  paid  dividends 
of  $4,247,300  to  close  of  lt)n3,  and  has  declared  a  dividend  of  SI,  payable 
January,  1904.  Annual  meeting,  second  Tluirsday  in  March.  Albert  S. 
Bigelow^,  president;  W.  J.  Ladd,  secretary  and  treastirer;  preceding  officert*, 
J,  Henry  Brooke,  Edw.  P.  GreW|  Norman  W.  Haire  and  Edward  R,  Hall, 
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directors;  Wm.  E.  Parnall,  -upeiinlendent ;  Wnu  J.  Uren,  ^ftsistani  su] 
tendent;'A.  Lincoln  Burgan,  mil]  Euperinlendent, 

Official  retoraa  to  the  state  of  MicHgaa,  as  of  date  Jan*  1,  1903,  disclofie 
the  fo  Jo  wing  figures: 

Amount  cash  paid  in  on  capital  stock «...*...$    $90,286* 

Amount  paid  in  by  conveyance  of  property  to  company. ,   1,609,371 

Entire  amount  invested  in  real  estate  ,.,..,... 1,301,221.4' 

Amount  of  pereoual  eMtate 813,064 

Amount  of  unsecured  or  floating  debt  (including  advancea 

on  copper  since  paid) .....    1,039,090.15 

Amount  due  corporation  (including  pereon&l  estate) .....       277,081.17 

Production  of  copper,  1902. 13,416,396  lbs. 

Mining  lands^  2^120  acres,  in  4  separate  tracts,  also  sundry''  niiseellaneoua 
lands  and  a  milbite.  Company  is  sued  by  the  heirs  of  the  late  Abner  Shcr* 
man,  who  claim  to  own  an  undi%'ided  three-fourths  interest  in  the  southwest 
14  oi  section  S,  T.  56  N.,  R.  32  W.,  same  being  IGO  acres  of  the  North  Kear- 
aarge  mine.  Basis  of  this  claim  is  the  erroneous  filing  of  a  deed  in  Ontonagon 
county  instead  of  in  Houghton  county,  in  1863,  deed  liaving  gone  down 
with  Mr.  Sherman  when  he  wb&  drowned  by  the  sinking  of  the  steamer  Sun-j 
beam,  in  1863. 

The  mines  of  the  Osceola  Consolidated  are  the  Osceola  proper,  North 
Kearsarge,  South  Kearsarge  and  Tamantek  Junior.  Mining  was  first  done 
in  1873,  on  tlie  southern  extension  of  the  Cahmiet  conglomerate,  6  shallow 
shafts  being  sunk  lliereon,  but  this  be<l  proving  un remunerative,  except 
under  a  few  acres,  wa-n  abandoned  and  work  begun  on  tlie  Osceola  amy gdaloid, 
a  bed  lying  parallel  with  and  730'  east  of  the  Calumet  conglomerate.  Tlie 
Osceola  mine  proper,  area  720  acres^  lying  next  south  of  the  Calumet  Jt 
Hecla,  has  6  shafts  on  the  Osceola  lied,  which  has  a  strike  of  approxijnately 
N.  39^  E.,  shafts  being  numbered  from  north  to  south.  Shafts  1  and  2  are 
permanently  a]>andoned.  No.  3,  with  3  compartments  and  about  3,000' 
deep»  and  No.  4,  600'  next  south,  with  3  compartments  and  about  3,700' 
deep,  are  idle,  with  small  likelihood  of  reopening  until  copper  sells  at  15c. 
per  pound  or  better.  No.  B,  1,300'  south  of  No,  3,  is  3,900'  deep.  Tliis  shaft 
suffered  from  a  cnL^h  for  nearly  its  entire  depth,  and  was  cut  dow^u  and 
retimbered  throughout,  work  being  completed  in  February,  1903.  No.  6, 
or  Opechee  shaft,  1,300'  next  south,  4,000'  deep,  shows  some  excellent 
stopes,  especially  in  the  southern  drifts.  Shafts  5  and  6  have  practically 
duplicate  surface  e<iuipnient,s,  with  Nordberg  hoists  good  for  6,500'  depth. 
About  60%  of  the  produi  tion  of  the  old  Osceola  is  secured  from  No.  6,  and 
25  power  drilk  are  worked  in  the  tw^o  shafts.  Crosscut*  have  been  aent 
to  the  Calumet  conglomerate  at  various  dept  lis,  without  encouragement.  The 
mine  has  a  complete  power  equipment,  with  shops,  mostly  of  stone,  and  a 
large  number  of  dw^ellings  for  workmen.  Water  is  pumped  from  I^ake  Su- 
perior for  use  of  the  mine  and  employe*.  The  Tamarack  Junior,  area  120 
acres^  lying  between  the  Centennial  and  Calumet  k  Hecla  mines,  lias  2  vertical 
shafts  on  the  Calumet  conglomerate  and  was  closed  down  Late  m  1902,  having 
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l>een  unprofitable  for  several  years  before  work  was  suspended.  The  only 
^^rork  under  way  is  an  exploratory  minze,  sinking  on  the  plane  of  the  lode 
from  the  12th,  or  bottom  level,  of  No.  2  shaft,  at  a  depth  of  3,360^,  which 
'wrijl  soon  reach  the  boundary  line,  at  a  depth  of  400'  below  the  12th  level. 

The  North  Kearsarge,  area  1,120  acres,  lies  north  of  the  Wolverine, 
inrith  which  it  has  underground  connections,  and  with  which  land  has  been 
t^raded  to  the  extent  of  13^  acres,  to  permit  each  mine  to  square  its  bound- 
aries with  the  strike  of  the  lode.  Shafts  are  numbered  from  south  to  nortli. 
T*he  work  of  cutting  No.  1  down  to  3-compartment  size  and  retimberiug 
'was  completed  in  June,  1903.  This  shaft  has  a  Nordberg  hoist  good  for 
depth  of  6,500',  operating  two  6-ton  skips  in  counterbalance.  No.  2  shaft, 
out  of  commission,  is  2,400'  deep.  No.  3  is  2,280'  in  depth,  opening  an 
enormous  area  of  rich  ground  of  exceptionally  uniform  value,  the  north 
drifts  being  particularly  encouraging,  while  the  Ahmeek  developments  point 
to  rich  ground  for  the  North  Kearsarge  to  its  northern  boundary  line.  The 
southern  drifts  from  No.  1  toward  the  Wolverine  are  also  in  excellent  ground. 
THe  North  Kearsarge  employs  40  power  drills.  All  old  shafts  and  drifts 
bave  been  straightened,  at  the  close  of  1903.  The  Kearsarge  amygdaloid 
ranges  16^  to  20*  in  width  in  this  mine,  and  while  bunchy,  shows  some  of  the 
^>est  stopes  ever  opened  in  the  T^ke  district.  With  present  development 
^■lici  equipment  the  productive  capacity  of  the  mine  is  2,000  to  2,500  tons 
^Uy.  At  No.  1  shaft  there  is  a  stone  compressor  house,  completed  in  1903, 
hogging  a  30-drill  compressor.  The  office  building,  combination  machine 
^'^d  carpenter  shop  and  warehouse,  all  of  wood,  are  at  this  shaft.  At  No.  3 
*^  located  a  45-drill  compressor,  with  two-stage  air  end  and  compound 
8^«am  end,  having  22x48'  and  42x48'  steam  cylinders  and  40x48'  and  36x48' 
^^ter-jacketed  air  cylinders  and  vertical  intercooler,  housed  in  a  25x55' 
"*oiie  and  brick  building  with  steel  truss  roof. 

The  South  Kearsarge,  area  160  acres,  lies  south  of  the  Wolverine  and 
®*^  of  the  Centennial.     Development  was  begun  September,  1899,  and  the 
"^«t  stopes  are  toward  the  Centennial  line,  the  lode  showing  about  the  same 
^dth  and  characteristics  as  in  the  North  Kearsarge  and  Wolverine  mines. 
^e  South  Kearsarge  is  opened  by  2  shafts,  ample  for  all  future  requirements, 
^bcBc  being  1,100'  apart.     No.  1,  the  northern  shaft,  is  1,020'  deep  and  can 
be  sunk  about  3,000'  before  reaching  the  boundary  line.     Two  skips  are  oper- 
ated in  counterbalance,  and  the  shaft  house  is  exceptionally  large  and  well- 
equipped,  as  it  also  cares  for  the  rock  from  No.  2  shaft,  with  which  it  is  con- 
nected by  a  1,100'  trestle.     No.  2  shaft  is  1,000'  deep  and  can  be  sunk  about 
1,800'  before  reaching  the  boundary  line.     This  shaft  has  a  single  skip,  but 
is  soon  to  have  a  second.    The  surface  equipment  of  the  South  Kearsarge 
18  mainly  second-hand,  but  efficient  and  ample  for  all  present  requirements. 
The  mine  has  air  compressors  of  40-drill  capacity,  to  be  increased  by  15, 
and  works  about  40  drills.    The  productive  capacity  of  the  South  Kearsarge 
»  about  1,000  tons  daily. 

The  Osceola  has  three  stamp  mills,  on  the  shore  of  Torch  Lake,  ad- 
joining tboee  of  the  Tamarack.    The  old  wooden  mill,  built  1886  and  now  idle, 
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has  four  heads  of  an  average  daily  capacity  of  perhape  300  tons  each.  The 
second  mill  is  135x215',  completed  1899,  with  ihree  stamps  having  20^  pistons 
with  24*  stroke,  suppUed  with  circular  shoes  aud  striking  100  blows  per 
minute  at  95  lbs.  steam  pressure.  These  heads  Imve  stamped  above  550  tons 
eacti,  on  teat  run-s.  The  screens  are  circular,  with  J^  openings,  allowing 
easy  discharge  of  coarse  copper.  The  third  rriill^  completed  1902,  stands  in 
line  with  the  other  two,  and  is  of  steel,  176x213',  with  4  Nordberg  heads  of 
the  4*valve  type,  having  20x24*  cylinders  and  circular  mortars  with  Jj* 
screens  and  hydraulic  separators.  About  20%  of  the  copper  secured  in 
milling  comes  imm  the  separators  and  the  mortar  di?*-luarges» 

There  are  110  Hodge  jigs,  with  quick  eccentric  return  motion,  alao  6 
round  tables  and  one  Wilfley  table  for  each  stamp,  the  latter  taking  head- 
ings from  the  roujid  tables,  also  an  AUiiMl-halmer^  Chilean  mdl  for  regrinding. 
The  Osceola*s  ne\vest  mill  is  one  of  the  best  in  the  Lake  Superior  district 
and  its  stamps  have  crushed  as  high  a^^  570  tons  per  day  each*  One  bead 
is  to  be  compfjunded,  as  an  experiment,  the  cylinders  to  be  i^perimposed  asi 
a  steeple  tandem  com|>ound. 

The  43x150^  steel  boiler- ho UMi,  adjoining  the  m'dls  aud  fumiahing  power 
for  all  tluree,  has  three  250-h,  p.  72"*  boilers  of  150-lb.  preasure  and  nine  84' 
250-h.  p.  boilers  of  lO.Vlb.  pressure,  ail  of  the  locoruotive  firebox  type.  Coal 
irt  brought  over  a  trestle  in  railroad  cars,  to  a  500-ton  bin.  An  automatic: 
a»*h  discharge  fluKhes  water  from  a  stand-pipe  at  inlcrxals  of  3  minutes. 
Draft  m  furiiii<hetl  by  a  ISCK  brick-lined  self-supporting  steel  stack.  An 
Ailis-Chalroers  Corliss  engine  runs  a  Morgan-Gardner  direct-eurrent  220^volt 
generator  of  100-kw.  capacity,  operating  incandescent  and  enclosed  am 
lamps. 

The  joint  pumphouse  of  the  Osceola  and  Tamarack  mines  is  35x70', 
of  steel,  housing  a  40,fMM),00t)-gai!on  triple-ex  pa  nj^ion  Nordberg  pump  having 
22*,  40*  and  60*  cylinders,  with  three  30*  horizontal  plungers  of  52*  stroke 
and  42*  diM^haige.  A\'aler  is  secured  through  an  8'  tunnel  running  1,275' 
under  Torch  Lake  and  drawing  water  through  3*  intake  holes,  these  guarding 
against  clogging  by  ice.  Rock  is  hauled  from  mine  to  mill  by  the  Haneof-k 
ik  Calumet  railroad. 

Production  for  1902  was  13,41«i,396  lbs,  and  for  1904  should  reach  or 
possibly  exceed  20,fXK1;000  lbs.  of  refined  copper.  Average  returns  of  copper 
in  11>03  were  about  18  lbs.  per  ton  stamped,  but  should  exceed  20  lbs.  in  19t34r 
The  mills  arc  crushing  3,500  to  3,750  tons  daily,  with  7  heads  working  full 
time.  Mining  and  stamping  ctist«  aggregated  $L37  per  ton  in  1903  and  wens 
probably  lower  in  1903,  and  should  show  a  further  reduction  in  1904^  In 
the  death  of  the  former  superintendent,  Capt.  W.  E.  Parnall,  Sr.,  early  in 
1903,  the  Osceola  lost  an  exceptionally  able  ntanager,  ^Ir,  Pamall  being  one 
of  the  leading  mining  men  of  the  Fniled  Siuloj*  and  a  man  of  exceptional 
skill  and  executive  force.  \Miile  Amalcnmaied  intcretits  are  affiliated  t»i 
Hune  extent  with  the  0«'eolji  niaiutgenient,  neither  the  Anialgamatt^  nnr 
individuals  conducting  its  oiTairs  own  CWrob  s^tot-k  to  any  extent  wurtli 
mentioning.     The  compatiy  ended  1903  in  wry  fair  (ituincial  position,  altow^; 
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ing  a  vast  improvement  o^er  the  two  precediug  years*     The  future  of  the 
company  rest;?  with  tht*  Kean^arge  nunes,  which  are  exceptionally  fine  pro-  H 
pert ies  and  .<^lioul(l  emi1>le  the  ( Weolu  to  e^rii  handsome  profits  m  19(».  ^1 

OSCEOU  GOLD  it  COPPER  MINING  CO.  WYOMUIG. 

Pnjperl}'  8oUi  to  Xortli  Anieriraii  (V»ppcr  Co, 
OSCEOLA  JUmOR  MIIflNG  CO.  WYOMIKG. 

UfRce:  Kawha«i,   Wyo.     J.  M.   Huin,sey,  secretan'.     Supposed  to  have 
lands  in  vicinity  of  Rudefvha,  CarlH>ji  rouniy,  WynmiiiK, 

OSCURO  COPPER  CO.  ^ 

(M<e:  ran*  of   H,   A.    Uideout,   Wolla^tiiii^   Urns.     Organized   March,  ^| 
imi,  with  capitalization  $250,000. 
I         OSE  MIKE.  JAPAH. 

^m         Mine  officer   Ose-raura,    Kita-g«»ri,    lyo,    Japan.     Ore    m   chalcopyrite, 
^H  averaging  3%  tQ  4%  copper,  m-i'iirring  in  lender,  the  brjcest  of  which  is  230'  _^ 
^P  Jorig.  lOO'  wide  and  43^  deep.     Prtxlut tion  in  1900  wuk  ojily  9,426  Ibe.  of  fl 
^^  fpfined  cupper  ^^ 

LOS  OSOS  MINE.  CALIFORNIA. 

I.  Offiee:  care  of  J,  M,  Cleaves  estate,  owner,  San  Francisco.  Cal.  Pro- 
perty, at  8an  LuiK  Ohispo,  San  Luis  Obiflfio  county,  California,  was  worked 
rirca  1865.  Ore  occurs  in  a  porpliyritir  fi.s«nre  vein  Iraverwing  sandatone 
Und  shale<<. 

OTA VI  MINEN^Uiro  EISENBAHN-  GERMAN   SOUTHWEST  AFRICA. 

GESELLSCHAFT, 

Offices:   Unter  den   Linden,    Berlin,   Gemmny.     Mine  office:  Tsunieb^  ^M 
lennan  Smjtliwi^st  Africa,     nrganized  1SH)3,  under  laws  of  Germany,  with 
capitalization  120,01  >0,(KKI  markii,  in  20  i^rws  of  10,000  shares  each,  par  value 
100  marks.     A.  Schoeller,  clminnan ;  Dr  P.  I>.  Fischer,  vict^-haimvan ;  A. 
^aedertz,  genenil  manager;  F.  Mnller,  and  Dr.  P.  Glon^r,  a.s*<i^itant  general 
naiiagers;  Th.  GatlHiiann,  mine  .HUixTintendpnt;  Toh.  TnenncHen^  enginec^r 
In  pliarge  of  milway.     Lunds^  500  sqnare  nuh's,  freeluild,  including  the  Olavi 
l»i*l  Tmimph  i-opper  mines.     Laiter  has  been   largely  developetl   and   eati 
^in  prixluction  upon  a  considerahle  scale  when  given  rail  faeilitiea  and  a 
;inelter.     A  railroad  line  of  57(J  kihmietrei^  Is  now^  bein^  built  fmm  Alex- 
indre,  Porin^fuefle  Southwest  Africa,  ia  \he  mines,  by  the  linn  of  Arthur 
Coppet,  at  an  approximale  price  of  $L5(»<f,000.     The  Ofavj  t.s  a  propwrly 
[if  more  Ihan  ordinary  imj>«jrtance,  and  iun  it   i.s  financed  and  managed  ty    ^1 
Irong  and  Kncre!*sfnl  men  nf  iilhiirs,  is  apt  to  be  heard  from  as  a  considerable    ^ 
■  producer  eventually,  though  sevend  Vfurn  may  be  rcf|ijired  t*)  complete  the 
I  railroad  and  .smelting  plant  and  put  ilic  mine  on  a  good  productive  basis. 
OTAVI  MINES  &  RAILWAY  CO.  ^ 

See  THavi  Minen  Sz  Fi^'ubahn  Of'sellHchaft.  ^M 

OTTUMWA  COPPER  CO.  WYOMING. 

Oflfice:  Lammie,  Wyo,  Mine  office:  Holme^;^  Albany  Co.,  Wyo.  C.  B. 
Richey,  pre^sident;  W.  B.  RuNwey,  si-c  rctary  and  treasurer.  Lands  arc  the 
Oitumwa  group  of  claims,  almut   0  miles  smitheast   of  the  Rambler  mine- 
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Property  is  h<*inR  developed  \\ith  considrrahle  vigor,  and  campany  s 

I'cmscTvati vel y  managed, 

COMPAIHA  MIWERA  LAS  OtTRAS.  MEXICO. 

Mine  ofriee:  Tejwiiala,  AguaRcalient^s,  Mex,     Gabriel  Chaves,  superin- 
tendent.    Has  copper  and  silver  ores.     Uses  animnl  jxjwer   and    einplo; 
iil>oiit  40  men. 
OURAY  CHIEF  MIHING  CO.  COLORADO.^^ 

Mine  office:  On  ray,  Onrjiy  Co.,  Colo.     D.  Woods,  manager.     Ores  Ci 
gold,  silver  and  copper.     Ha«  steam  p4iwer  and  lOO-tou  aznelter,  employ  iirg 
30  to  40  men. 
SUCESION  RAMON  F.  OVALLE.  CHILR 

Mine    oHice:   (Jarriziil    Alto,    Freirinii,    Atacama,    Chile.     Operates    the 
Canto  del  Agiia  mine,  openixl  1870,  also  the  Santa  Marj^arita  mine,  70O'  deep, 
and  about  a  dozen  smaller  proj>ertie.«*.     Annijal  produetion,  about  6CX>  tons 
of  refineti  copper,  shipped  as  matte. 
OVERFLOW  MINES.     (NO  LIABILITY.)  AUSTRALIA. 

Offices:  IS  Bridge  St,,  Sydney,  .W  S.  \V.,  AiLstralia,     Mine  office:  Boba- 
dah,  N.  S.  W.,  Australia.     T.  H.  Palmer,  manager.     Ore**  earr>^  gf»ld,  silver, 
lead  and  copper.     Has  a  Ball  nnll,  -lO-ton  cy.anide  plant  and  50-ton  smelter, 
Em  ploy. *i     ahont      150     men, 
OVERLAND  GOLD  BOWING  CO.  OREGON 

.Mine  office:  Cubleville,  Ore.     M.  E,  Bain,  manager.     Ores  carry  gold, 
silver,  copper,  ii?:td  atid  ?;ine. 
OVOCA  COPPER  SYNDICATE,  LTD,  IRELAND. 

Offices:  Norfolk  Honse,  Laurence  Pountney  Hill,  London  E.  C*.,  £ng< 
Mine  office:  Ovoca,  County  AVicklow,  Ireland.  Registered  Nov.  27,  1901, 
with  capital,  nomitial,  £12t(MJ0;  issued  £9,057.  Bt.  John  Wirme,  set^retary. 
Property  i.s  the  old  Crrmnebane  minee^  in  the  Vale  of  Ovoca,  which  were 
making  about  1,250,000  lbs,  of  refined  copper  annually  at  the  clof<ie  of  the 
Eighteenth  Century,  Mines  were  closed,  circa  1B75,  and  are  to  be  reopeutHl 
on  the  advice  of  Mr.  Philip  ArgalL  Ore  i*?  mainly  chalcopjTite.  associated 
with  qttartz  gangue,  averaging  a  scant  l^%  copper,  1.5%  zinc,  1.5  ok.  silver 
and  I  dvvt.  6  gr.  gold  pc^r  ton.  High  grade  oxide  and  carbonate  ores  wer©. 
minetl  out  in  past  operation:*,  but  the  vein,  about  5(1'  in  average  width,  <^ho\\*a 
iinmen.se  bodies  <»f  low-grade  disseminated  sulphides.  Experinient*^  arc 
being  conducted  with  the  Neill  leaching  process. 
JOHN  OWEN  MINING  4  MILLING  CO.  COLORADO. 

Mi  UP  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.     Geo.  Riley »  super- 
intendent.    Ores  carry  gold,  silver,  lead  and  c*)ppi>r.     Has  ficteam  power  and 
ctn ploys  about  25  men. 
OWOSSO  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

CiKiipany  moribund^  nnd  jiniclknlly  d<'ad. 
OXFJORDALEN  COPPER  CO.,  LTD,  NORWAY. 

t  jffirps :  2:1  Lendenhall  St ,.  Lniulr>n,  E,  C,  Eng.     W,  A.  Stearns,  .^ecn^tary , 
(-Mpilal,  noniiT^Ml,  £10,000. 
OXIDE  COPPER  CO.  ARIZONA 

Office:  85  Amea  B!dg.,  Bo.<^ton,  Mass.     Mine  office:  Red  Rock,  Pinal 
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Co*,  .\nz.    T*  K.  Plancuel,  5Upenntpndent.     Lttudj*  are  tlit*  Copper  Priiirr 
group,  of  30  claims,  in  the  ^Silver  B»*n  dwirict.     Haa  atemn  power     Stock 
issoe  coniroUc*!  by  ,\rimcx  Consolidalvd  Copper  Co. 
PACinC  CONSOLIDATED  MUflNG  CO.  REVADA, 

Office;  131-32  Broad wjiy,  New  York.  Mine  office:  Ueno,  Waf«Iioc  Co., 
Nev*  Organi]^  under  laws  of  South  Dakota,  with  capitttliz^tion  $3,LNH},00<), 
shares  II  par,  in  $2(;)0,000  preferred  and  $2,8CH),0<KJ  ( on»nion  stotk.  Cha». 
B,  Hill,  president;  Wm,  Hajsen  Peck,  secretary;  R,  W,  rarr>%  tiuperintendcut ; 
Dr.  Jos.  Hyde  Pratt,  cousultuig;  engineer.  Landi*,  IS  claims,  in  the  Pyramid 
district,  developed  by  shafts  and  tuiineb,  with  about  (i,()<>0'  of  underground 
crpeJiings,  oxidized  zone  e.\tcuding  lo  depth  of  2(.K)'  to  350'.  Gives  good 
gold  and  silver  values,  gold  values  growing  Buiall  at  the  water  1e\el,  f)Ut 
stiver  valueai  remaining  good  in  the  sulphide  zone.  (>re  m  chal  copy  rite, 
associated  with  iron  pjTites,  in  a  silicious  gfingue,  Pn»perty  Ims  b«**'n  fi<\«»r- 
ftbly  reported  upon  by  Dr.  Pratt,  who  enjoj^s  high  standing  aa  a  coniiietent 
and  conservative  mining  engineer. 
PACinC  CONSOLIDATED  MINING  A  SMELTING  CO,  UTAH. 

Office:  care  of  W.  F.  Sny*:ler,  prci^idenl,  Salt   Lake  City,  Utah,     C  iK 
EUiiagwood,  secretary  and  treasurer.    Organized  t^rtoher,  1902,  with  capital- 
ixatton  $1,500,000,  .shares  $5  par,  to  develop  the  Amy  and  Baltimore  groupti 
of  29  claims,  in  the  Merrimac  district  of  Utah. 
PAOnC  COPPER  CO*  ALASfLA. 

Reof^aniz/ed  as  Pacific  Coast  Mining,  Milling  <t  Development  Co. 
PACIFIC  COPPER  CO.  MICHIGAN. 

Office  and  hinds:  Houghton,  Houghton  Co.^  MicJi.     Organized  Auguf^t, 
ISOO,  under  laws  of  Michigan.     Lands^  960  aercB,  northwest  of  the  Atlantic 
mine,  carrying  the  Atlantic  ash  bed.     Had  cash  asflets  of  about  $25^000  at  last 
accounts. 
PACIFIC  MINING  &  METALS  CO.  ARIZONA 

Office:  213  Kittredge  Bldg.,  Denver,  Colo.  Mine  office:  Tucson^  Pima 
Co.,  Ariz.  Employe  16  men.  John  Russell,  president;  F.  A.  Hujit,  secretary; 
John  D.  Coplen,  treaanrer  and  general  manager.  Organized  Jamiary  7,  l&tt3, 
under  laws  of  Arizona,  with  capitalisation  110,000,000,  shares  II  par.  Lands 
30  claims,  in  two  groups,  with  miscellaneoua  holdings  giving  total  area  of 
7W  acres.  Tlie  north  group  is  in  the  Globe  district  of  Gila  county,  and  the 
south  group  in  the  Canon  del  Oro  district  of  Pinal  county,  fonner  group 
showing  country  rocks  of  schists  and  porphyry,  and  south  group  granite- 
porphyry  country'  rock.  South  group  is  said  to  average  5%  copper  from 
carbonate,  oxide  and  sulphide  ores.  The  north  group  has  3,309'  of  under- 
ground openings,  and  the  south  group  550',  claimed  by  company  to  show 
2,000,000  tons  of  ore. 
PACIFIC  SMELTING  CO.,  LTD.  CHILE. 

Offices:  St,  George's  House  Eastcheap*  Ixjndon^  E.  L\,  Eng,  Works 
office-  Taltal.  Atacama,  Chile,  Registered  July,  29,  1902,  to  take  over  the 
property  of  the  Smelting  Corporation,  Ltd.,  with  capital  nominal,  £100,000; 
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ifiBued,   £25,107,     Major   Fraijcis   I.   Ilicarde-ScAver,   F.   IL   8.»   chainni 

G,  M.  Barber.  ^entTid  manager;  Geo.  MountitT,  serrctarv. 

PACIFIC  COAST  MmiHG,  MILLIIIG  k  DEVELOPING  CO.  ALASKA. 

A  reorj^anizatioii  of  the  Pacific  C'aast  Copper  Co,     Has  a  lease  of  promi 
irig  copper  fbiinis  on  IMnce  of  WaJe*  island,  Aliiska,  but  suffere  from  fin&nci 
debility. 
PACIFIC  COAST  ORE  SAMPLING  WORKS.  CALIFORIUA, 

Office  ft nd  works:  Oakland,  Alameda  Co,^  Cal.     J,  Bnice  Gil«ion,  gen<>ral 
managier.     Ha*  a  2.^ton  plant  ec|uipped  with  electric  power. 
PACIFIC  COAST  SMELTING  &  REFINING  WORKS.  CALIFORNIA. 

Office  and  works:  Bay  Pc/mt,  Contrn  Coftta  Co.»  CaJ.     Is  o^Ticd   by  the^ 
(  opper  Kinf?,  Ltd.,  of  unfortunate  memory,     Snpfjosod  to  b-t*  under  lease 
George  and  Robert  Mitehell.     Hiis  a  100-ton  furnace,  with  steam  ai\d  eJeciric 
power. 
PAGOEAT  COPPER  CO.  CELEBES. 

Baid  to  be  developinj^  ehalcocite   and   ehaleopyrite  ore  bodice  4'  to  5' 
wide  and  a\eraj:^iri|:;  lO^r  eopr>er.  Island  of  Celebes,  Dutch  Eiist  Indies. 
PALACE  GOLD  A  COPPER  CO.  ARIZONA. 

Omee:  1104  D.  8,  Morgan  Jild;;..  BitlTalo,  N.  Y.  Gcio.  A.  Stiiibonu 
president;  W.  E.  A\'aterman,  fLssi^tant  secrclary,  Capitaliznlinn,  S3 ,000,000; 
shares  II  pat.  Claims  to  own  3S  cbiniJ^  in  Miirk-opa  and  Yavapai  eonntie??, 
Ariz.  Coniptiny  apparently  orL^i nixed  to  .sell  stock,  lis  it  cannot  be  learnni 
that  any  mining  development  is  in  pr^grcsi*, 
PALM  DEVELOPMENT  CO.  CALIFORNIA. 

Office:  care  oi  E.  M.  Rofss.  L<m  Angeles,  Cak  l^jiid.'^  are  23  miles  north- 
cas*t  of  Aeton,  Los  Angelejs  Co.,  CaL,  sbo'wing  anriferons  and  ai^^ntif^rous 
malaehite,  occurring  as  replaeements  in  a  porphyritie  dike  averaging  ISO' 
wide  and  traceable  114  miles.  Has  thnM'  shafts,  deepest  125'.  Had  a  leaeli- 
ing  plant,  but  water  supply  gave  out.  Idle. 
PAN  AMERICAN  EXPLORATION  CO.  MEXICO. 

Office:  71 1  Missouri  Trust  Bldg..  St.  Louis,  Mo,  Mine  office:  Mansanillo» 
CoahuiJa,  Mejc.  Schuyler  S.  Gates,  general  manager.  Ort»s  cajry  gold,  silver 
and  copper.  Owns  the  Cacoma  mines  and  smelter,  eloscfi  down  by  reason 
of  poor  roana^icemcnt.  Has  a  200"  «haft  and  HMV  tnnneb  \nth  water  jxiwer. 
AUo  oTMis  the  Caniotlan  mine,  10  hours  ride  by  horsel»ack  from  ManzanlUo, 
Property  is  regarded  im^  valuable,  but  only  a  small  pcprlion  of  the  fund^  nil 
have  been  expended  on  actual  development 
PAN  AMERICAN  MINES  CO.  MEXICO 

Mine  office:  P^tzathin,  Jalisco,  Mex.     Jame«  M.  Parker,  superintendent. 
Is  developing  the  Santa  Latira  tnine,  carrying  copper,  gold  and  silver^  and 
employs  about  20  men, 
PAN-AMERICAN  MINING  &  SMELTING  CO.  ARIZONA. 

Office:  It  Broad w^ay.  New  York.  Mine  office:  Prescott,  Yavapai  C 
Ari».  Organised  under  laws  of  Arixona,  with  capitaliEation  Sl5t000.0C 
sharea  15  par,  in  $3,000,000  of  7%  preferred  and  $12,000,000  of  common  stoc 
F,   Howard  Skinner,  president;  H.   F,  Liudidcy,  sccrctarj'  and   tiTa^urcr, 
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tipftiiy  mieceeded  tiit^  Lorn;  Pino  ^fining  Co..  of, yn forty imte  memory,  and 
is  supptiwetj  to  iiho  huve  liohjings  \n  tlie  neighborhood  of  Maj^arichic,  Chi- 
bauhuA,  Mexico,  through  control  of  the  stock  of  the  United  Metals  Mining 
A  Smelting  Co. 
PANTEIDAL  COPPER  CO.,  LTD.  WALES. 

Offices:  20-21,   Lawrence   Lane,   London,   E.  C,   Eng.     G.  Thompson, 
aeonetary.    Capital,  nominal,  £25,(>0O.     Ha^  mining  rijchts  over  two  f&miii 
in  Merionethshire,  Wale?*, 
PAKtrCO  COPPER  CO,,  LTD.  MEXICO* 

Mine  ofHce:  Panuco,  Monelova  Coahuila,  Mex.  Chas,  May,  manasjer. 
Has  extensive  mines  at  Pamico  am!  Romero  Riibio,  Statu  of  t'lmhuila.  The 
PiMitico  mines  are  larjiijely  openeti  and  w(*ll  e<-|uipp*xl,  with  st^'am  power  and 
small  smelter.  CVimpany  wa^  ort^aniised  in  1S9S,  and  hjis  Heen  much  troul>le. 
owing  to  rascalities  of  sundry  insiders,  jind  rorporntion  Is  to  l>e  wound  up. 
Production  in  UK)2  was  6435  tons  refined  copper. 
PANULCILLO  COPPER  CO.  CHILE. 

Sueceedetl  by  Central  Chile  Copper  Co.,  Ltd, 
PAPAGO  MINHfG  CO.  ARIZOHA. 

Letter  returnefl  nnelaimed  from  former  office,  Aztec,  Yuma  Co,,  Ariz. 
PAPOVSKI  MINE.  SIBERU. 

Office  and  mine:  Semipalatinak,  Siberia.  Owned  iind  operated  by 
Papov's  Successors,  Protlurtion  in  1S09  was  121J,41J7  Ih^.  of  refined  copper, 
PAR  VALUE  GOLD  MINING  CO.  COLORADO. 

Mine  office:  Turret,  Chaffee  Co.,  Colo.     Floyd  Withrow,  syperintendent. 
Property  is  the  Gold  Bug  mine,  carrying  gold  and  copper  ores.     Has  steam 
power  and  employs  12  or  15  men. 
PARADOX  COPPER-GOLD  MINING  GO.  COLORADO, 

AbsrtHjcfl  by  San  Juan  Smelling  ^  Refining  Co. 
PARAMATTA  COPPER  MINES,  LTD,  AUSTRALIA. 

Offices :  22  Chai ice ry  I>ane,  London,  W.  C,,Eng,,and  Brookman'H  Bldgs., 
Adelaide,  So.  Australia.  Mine  ofllre:  Wallaroo,  Daly  County,  Ho.  Australia. 
E.  Derv^aux,  ehaimmn;  H.  tV  W,  Birkford,  advi.-^or)'  board  in  Australia; 
Leigh  G.  Hancwk,  mine  manager;  H.  Duftuesne,  secretary  in  London;  H.  L. 
Todd,  secretary  in  Adelaide.  Registered  May  18,  1899^  with  capital,  nominal, 
£200,000;  issued,  CLSfM^OO.  Land.s,  630  acrefl,  held  on  a  99-year  lease,  on  a 
g^uaranty  of  Is.  per  acre  annually,  plus  royalty  of  2.5%  on  net  profits.  Com- 
pany has  aLco  bought  the  old  Yelta  mine  recently. 

This  is  an  old  and  iinportant  Australian  mine,  reopened  in  1900  by  present 
company,  nmnagement  of  which  has  recently  been  changed.  Vein  ranges 
up  to  8'  in  width  a  ad  in  richest  portions  assays  25%  copper.  Has  perhaps 
k §0,000  tons  of  ore  developed.  Has  a  good  mining  equipment  of  modem 
tnachinery,  including  a  150- ton  concentrator,  and  l^  building  a  smelter 
which  shotild  go  into  blast  early  in  1904.  Company  figures  on  producing 
at  rate  of  25(1  tons  fine  copper  monthly,  by  close  of  1904,  Smelter  will 
eventually  have  a  converter  planL  This  property,  being  vigorously  managed, 
bids  fair  to  become  one  of  the  most  important  of  Australian  copper  producers 
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V  Lanc!s,  10  claims,  well  loratftl,  iti  the  central  portion  r>f  the  Butte  district, 
H  Cliis  beiiiK  oue  of  lite  pioneer  miiie^  of  tlie  camp.  A  barren  zone  occurs 
H    at  a  deptK  of  about  l,lX}(y  but  good  ore  bodies  are  found  below.     The  ore 

V  coverages  about  3%  copper  and  carries  fair  9th'er  and  ^old  values.  Properties 
H  operated  are  the  Parrot,  Belioiiu  and  Little  Minali.  The  Little  Minah  has 
H  1^  l.tHXy  two-compartment  shaft  and  is  conne<'ted  underground  with  the 
H  >fipper.  The  main  shaft  of  the  Parrot,  about  l,7tK)'  deep,  Um  three  com- 
H  partmentd  to  the  4th  level  and  4  compart  nientn  below,  biding  connected 
^B  landergroand  with  the  Coluna- Parrot,  Never  SwcAt,  Nipper  and  Uriguial 
H  mined.  This  shaft  has  a  8teeL  f^allows-frame,  112'  hlp^h  and  weighing  125 
^ft  Vans,  with  a  maximmn  load  capacity  of  50  tons.  The  Parrot  shaft  lias 
^B  s^  2,50(>-h.  p,  hoist,  with  28x96*  cylinders,  capable  of  raising  10-ton  loads 
^r  from  a  depth  of  3,CKX)',  hobttng  two  donble-deck  cages  wnth  10-ton  skips 
H  swung  under,  using  a  flat  steel  rope  ^i"  thick  atid  8'  wide.  Machinery 
H  i^kknt  includes  an  SO-drill  Ingersoll-Sergeant  air  compressor  and  a  22-drUl 
H  fiand  compressor.  Mine  buildings  are  mainly  of  steel,  stone  and  brick, 
H  t.lie9e  including  a  new  engine  house,  Ixtiler  house,  compreiBsor  house  and 
H  VTBuious  shops*  The  mine  ha-^  an  antiquatixl  smelter,  idle  since  1000,  ores 
H  bein^  reduced  at  the  Wa^^hoe  plant  of  the  Aiun'onda-  Company  also  owns 
H   9^nd  operates  copper  refining  works  at  Bridgeport,  Conn. 

H  Production  of  refined  copper  for  the  year  eitding  June  1,  1903»  was  about 

■  15.000,000  lbs.  and  for  the  year  1903  was  prohahly  about  14.tX)0,000  \Us. 
H  The  ore  is  miming  lower  in  grade  than  fonnerly,  ifcs  is  fihnost  invariably  the  case 
H  with  old  mines  and  an  is  proving  the  cane  witli  the  Butte  nuiifs  as  a  whole* 
H  'rile  property  i-^  entangled  with  the  Heinze  interests  in  numertmi^  lawsuits 
H  tKtid  is  so  badly  inv«>lved  in  litigiitinn  thnt  shareholders  were  enjoined  from 
H  liolding  any  anmi.il  nu*eting  or  transutting  any  business  whatever,  in  1903. 
1»ARRY  SOUND  COPPER  MINING  CO,,  LTB.  ONTARIO. 

■  Office:   604    (iermania    Life    Insurance    Bldg.,    8t.    Paul^    Minn.     Mific 

ofBce:  Parry  Sound,  Ont.  Robert  I'ori^es,  agent.  Lands,  about  14,000 
xu^res,  including  the  McGowti  jind  Wilcox  jiiinnH,  on  the  eastern  shore  of 
Cieorgian  Bay.     Ures  are  ehalcopyrite  and  bornitc.     Has  a  10*stamp  inilL 

■   i>Ass  cnr  COPPER  co. 
Offire:  rare  of  H.  E.  Runkle,  El  Paso,  Texas. 
PATHFINDER  CONSOLIDATED  MINES,  LTD.  BRITISH  COLUMBLA. 

Mine  office:  Grand   Forks,   l\.  V.     Juhn  Ropers,  superintendent.     Ores 

tfarry'  K'^ld,  silver  and  eoppi^n     Hiis  stoaiu  power, 
PAUDORNE  COPPER  MINING  CO.  VIRGINDI. 

Company  refutwd  to  accept,  a  letter  addrcfw^eii   to  Houston,   Virginia, 
Organized  December,   1902,  under  lawn  of  S«iuth  Dakota,  to  do  a  generid 
Ifeininft  business  in  Virg^inia. 
PAYMASTER  MUfE.  UTAH 

Mine  office:  St.  George,  Waahin^on  Co.,  Utah. 
COMPANU  MINERA  LA  PAZ.  MEXICO. 

I  Mine  office:  Cuatro  Cienegaa»  Coahuila,  Mex.     Oret  oarry  silver  and 

1    copper.     Employs  about  75  men. 
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PEACH  BOTTOM  COPPER  CO.  KORTH  CAROLIKA- 

Letter  returned  uiiclaiineti  from  Elk.  Cre^^k*  Ashe  Co.,  N,  C\ 
PEACOCK  COPPER  CO.  CALIFOROTA. 

Office:  114  Liberty  8t  ,  New  York.     Mining  office:  Bagdad^  Saii  Bei 
nardxno  Co.,  Cai.     Robert    DUon^    president ;  C*  B.  F.  Palmer,  secretary; 
Newton  Evami,  general  manager;  C,  F,  Schrader,  superintendent.     Oi 
ued  under  laws  of  West  Virginia,  with  capitiiUzation  ll.oOO^tMJO,  shares 
par*     Lands,  200  acreSt  are  in  the  Lavic  district,  showing  sundry  cop] 
ores,  mainly  chapcopyrit*  of  concentrating  grade ^  occiiriug  in  old  lava  flows, 
asisaying  8%  to  10%  copper,  8  oz,  .silver  and  $2  to  $.j  gold  per  Ion.     Haj* 
Hteam  |K>wcr,  with  50-ton  concent  rutor  S  rnUc^**  fri»m  I  he  mine,  employ  in 
about  25  men. 
PEAK  BOlfE. 

An  idle  property  at  Peak  Downs,  Clermont 


AUSTRALIA. 

Cinitral  Queetii^ilarid.  Aua- 
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tralia,  from  whicli  verj'  rich  ore  was  olitained  at  the  opening  of  the  mijie 
Property  paid  £278/250  profits  to  shareholders,  after  trucking  ore  about 
S-IJO  mile^»  An  attempt  to  reopen  the  mine,  circa  1S98,  wu5  frustrated  h; 
a  decline  in  copper  and  the  death  of  the  manager.  Property  is  freeholtf  * 
and  exempt  from  labor  conditions.  Mr»  W.  Lees  states  that  a  cotisiderable 
tonnage  of  ore  is  in  sight,  and  that  tin*  property  is  worthy  of  investigation. 
PEARL  AND  LILLIE  MIIIE*  *         COLORADa 

Mhie  office:  Xewetl,  ChafTw  Co.,  Colo.     F.  H.  Dennian,  superiuteiidejjt. 
PEH0VA2  HERMANOS  Y  CA.  PERU. 

Mine  office:  Lliaclnn,  Ccrru  dc   Pasco,   IVrn.     Firm  operates  a  miadj 


lluit   is   n   sniall   producer  of  silver  &nd   ( oppi^r. 


ARlZOlfA. 


TucfMin.  Pima  county,  Arizona. 
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PELLOlf  COPPER  KING  MINES. 

.Sundry  claims  in  vicinity  of 
PENA  COPPER  MINES. 

Offices;  Suffolk  I io« He,  3,  Laurence  Pountncy  Hill,  Cannon  St,,  Londou^A 
E.  C,  Eng.  Mine  office:  Xcrva,  Hneha,  Spain.  Registered  September,^ 
im>0,  with  capitiil,  nominal  £450.tKJiJ;  issued,  £in(t,mX>;deljentures,  £200.000 
at  5%.  Carl  HLinrich  Von  Siemens,  choirnuin:  Xitol  Brown,  deputy-chair- 
man; T.  Stevenson  Dick,  secretary;  T.  D.  Law l her,  mine  manager.  Lands, 
about  750  acres,  2  miles  northeaHt  of  the  Rio  Tinto,  being  the  Pena  de  Hierro 
group  of  17  old  mines,  taken  over  from  the  Sociedad  Peninsular  de  Bru^eb. 

Property  was  e.stimat.edp  in  1900,  to  show  1,734,47*1  long  tons  of  ore, 
averaging  better  thati  l.t*%  cop]jer  and  46^ J,  sulphur.     In  U»02  the  company 
removed  155,060  cubic  metres  of  overhurden.     Ores  are  divided  into  rupr^J 
«»U3    pyrite^s,  iron    pyrites    and  washed    sulphur    ore,  considerable  old  oref 
being  Ipachmi  for  copper  and  later  ??old  as  washed  ore.     The  liviviation  plant 
Itas  settling  tanks,  l)oiler  and  pump.     A  2^  ^^ule  private  railroad,  co»tit 
£13,000   with    tennirials   and   oilier   iniprovenients,   gives   rail  connection 
Improvements  at  the  mine^^  include  a  immber  of  dwellingw. 

Production  of  fine  copper  from  cementation  was  413  long  tona  m  190L 
and  624  long  tonsi  in  1902,  and  probably  exceeded  750  long  tons  in  1003 
The  ore  mined  in  1902  a\cniged   L3Grj  copper  and  47.24*^    '^ulplmr,  an 
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^t  the  close  of  the  year  the  mine  had  14,801  tons  of  export  ore  ready  for 

shipment,  with  351,574  long  tons  of  ore  in  leach  heaps,  which  was  added 

^    materially  in  1903.     Ore  production  ui  1902  was  195,916  long  tons,  of 

^^^ch  5,907  long  tons  were  mined  underground,  the  balance  being  won 

^pen-cast.     The  ore  mined  in  1902  actually  carried  about  2,700  long  tons 

^^^  copper,  but  as  the  bulk  went  to  the  teleras,  production  was  but  a  fraction 

^*^    this  amount.     For  proper  extraction  of  values  the  leach  heaps  require 

"^^iiae  years  of  weathering,  as  explained  in  the  description  of  the  neighboring 

*^o  Tinto  mine.    The  Peiia  became  a  profitable  undertaking  in  1903,  and 

^^3pite  many  heavy  expenditures  in  the  way  of  pcnnanent  betterments, 

^^""Hich  were  charged  direct  to  operating  expenses,  promises  sul^stantial  earn- 

'^^^^s  for  the  future.     The  mines  are  undoubtedly  very  valuable  and  despite 

^He  grumbling  of  certain  shareholders,  the  management  seems  to  be  liand- 

*i«^  the  property  for  the  best  interests  of  its  owners. 

^OCIEDAD  AlfONYMA  MINERA  DO  PENAFLOR.  SPAIN. 

Office:  Bilbao,  Vizcaya,  Spain.     Mine  office,  Penaflor,  Se villa,  Spain. 

^^itieral  property  includes  the  CJoncepcion,  Descuido  and  Preciosa  mines. 

^^HD  D'OREELLE  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Mine  office :  Davenport,  Lincoln  Co.,  Wash.     J.  B.  Tuttle,  superintendent . 

^^NISXTLAR  MINING  &  SMELTING  CO.  MEXICO. 

Office:  301  Bradbury  Bldg.,  Los  Angeles,  Cal.     Mine  office:  San  Quintin, 

*^^ja  California,  Mex.     Employs  about  100  men.     Organized  1902,  under 

^^Mrs  of  Arizona,  with  capitalization  $5,000,000,  shares  II  par.     Maj.  Geo.  H. 

^i^9on,  president ;  Colin  Timmons,  general  manager;  Geo.  P.  Brown,  manager; 

^-    R.  Dagget,  superintendent.     Lands,  48  groups  of  claims,  approximately 

^Oo  miles  south  of  San  Diego,  California,  northwest  of  the  Boleo,  on  the  oppo- 

^He  or  west  coast  of  Lower  California.    The  various  claims  are  4  to  15  miles 

^*t>m  tidewater,  with  roads  to  the  land-locked  harbor  of  San  Quintin,  the  best 

^^ven  between  San  Diego  and  Acapulco.     In  addition  to  mining  lands  the 

Company  has  a  50-acre  miUsite  and  6,000  lots  in  the  town  of  San  Quintin. 

The  various  groups  of  claims  show  a  considerable  variety  of  ores,  and 

^  groupa  have  mines  more  or  less  extensively  developed.     Principal  oper- 

titions  are  at  the  Julio  Caesar  and  Santa  Maria,  the  latter  ha\'ing  a  20^  vein 

opened  by  a  100'  shaft,  with  a  second  vein,  the  Alexandria,  ranging  6'  to  12' 

*m  width.     Sundry  fissure  and  contact  veins  of  6'  to  40'  width,  with  gossan 

cappings,  on  the  companjr's  various  properties  are  claimed  to  be  developed 

sufficiently  to  show  upwards  of  250,000  tons  of  ore  averaging  10%,  copper, 

15  oz.  to  60  oz.  silver  and  $8  gold  per  ton.     The  ores  seem  to  be  of  sufficient 

variety  to  afford  a  free  smelting  mixture. 

A  150-ton  furnace  is  now  building,  in  Los  Angeles,  for  the  proposed 
smelter,  and  the  company  figures  that  ore  can  be  trammed  to  the  coast  and 
lightered  to  the  smelter  at  a  cost  of  not  exceeding  $2  per  ton.  Other  esti- 
mates of  costs  are  $1  per  ton  for  mining  and  12  per  ton  for  smelting,  total 
$5,  which  figure  will  probably  be  considerably  exceeded  in  actual  practico. 
The  Peninsular  railway  has  a  station  at  the  smelter  site.  The  company 
also  plans  erecting  and  operating  coke  ovens,  estimating  that  coke  can  be 


580 


THE  COFFER  HANDBOOK. 


ere 


produced  at  a  corI  of  $6  per  t<)u.     The  eomewhat  ambitious  plan^  of  tl: 
company  also   iuctude  the  mainteiiance  of   a  steambarge  line,  waters  orfcs  _^ 
telegraph  and  lelcphone  systems,  electric  lights  and  a  general  store,     Thf=" 
company   has  ssome  good   pi^ople  among  its  directorate  and  shareholders ^^^ 
and  is  said  to  have  expended  upwards  of  $200,(XM>  in  devdopmeDt. 
SOCIEDAD  PENINSULAR  DE  BRUSSELS,  SPAIK 

Property  tsold  to  Peiia  Copper  Mines,  Ltd, 
PENH  MIBE.  MICHlGAir^ 

Offiee:  care  of  J.  H.  Riee^  Houghton,  Mich,     Lands,   1,440  acres,  ^^^^1 
Ontonagon  county,  Michigan.     Fully  described  in  Vol.  11,  ^^ 

PElfN  MIHIWG  CO.  CALIFORMA^. 

Mine  otlice:  Campo  Seco,  Calaveras  Co.,  CjiI.     Albert  C-  HarmoD,  mar*- 
ager.     Operates  the  old  Campo  8eco,  Hccla  and  Satellite  Uiincs,  which  wene 
considerable    producers    circa   I8ti(>-1870,     fJres  are    sliglitJy  argent iferou 
and  auriferous  ehalcopyrite,  assMx-iated   with  splialerite  and   iron   pynlea^  j 
with  ganguc  ranging  from  talcoee  schist  through  clay  to  quartz.     Has 
tunnels  and  2  shafts,  deepest  about  5(H)'.     Haj*  steant  and  gai^Une  pow«r  ^ 
and   100-ton  water-jacket  furnace,  emplojing    pyritic  smelting.     Matte 
brought  up  t^  &}%^  in  tenor,  m  three  heats.     Cement  copper  is  also  produced 
by  leaching  old   waste-burrows, 
WILLIAM  PEim  MINING  CO.  WYOMHia 

Office :  Lewi3i>urie;.  Pa .    Mine  office ;  Eiieampraent,  Carlwin  Co. ,  Wytv    Idle,  | 
J.  E,  Hedding,  president ;  J,  W,  Vari  Valzale,  secretarj'  and  ireatiurer;  S.  E. 
Phelps,  manager.     Organized  l^H}':^,  under  law.s  of  Wyoming,  with  capitali- 
lation   S1,000;0(M),    shares    $1   par;   $:^50,0(XJ  unissued.     Lands,    3  claims,  | 
area  60  acres,  in  the  Upper  Platte  distrirt,  .sliu\\ing  a  4'  \eiii  carrying  car-i 
bonate  ores  and  chalcopyrite,  opened  by  a  75'  shaft •     Cnuipany  plnns  rcssum-l 
iug  work  in  spring  of  1904,  to  deepen  the  sliaft  and  iiustjdl  marhiner^*, 
PENNSYLVANIA  MIKE.  WASHINGTON. 

Letter  returned  uuclainied  from  Eg^pt,  Lincoln  Co,,  Wash, 
PENNSYLVANIA  COPPER  CO,  NEW  MEXICO. 

Office:  Lytidhurnt  Blk.,  Shanuikin,  Pa,     Mine  ciffirc:  San  Pedro,  Santa, 
Fc  Co.,  N,  M*     Thos.  A,  Lister,  Albuquerque,  N.  M,,  ph?tiidcnt  and  general 
manager;  M*  F.  Xagle,  Ssccretary  and  treasurer;  Clwis.  W.  Myers,  stjperin^ 
teiident.     Lands,  9  claims,  area  180  acres,  in  liernalillo  county,  New  Mexico. 
Hail  8  fiiisure  veins,  of  winch  one  in  developed  by  a  2311^  sluift  \^itU  n  tittle] 
drifting,  €jre  from  which  haa  given  smelter  returns  of  21%  copper  and  13  j 
oz.  silver  per  ton, 
PENNSYLVANIA  COPPER  MINING  CO,  PENNSYLVANIA,  J 

Office:  1221  Aah  SL.  Pljiladelphia,  Pu,     Mine  office:  PittMuwn,  Monl-j 
gomery  Co.,    Pa,     Organized   December,    1902,    under   law>  of    Dehiware,  j 
with  capitaUzation  1200,000,  shares  $1    par,     John   M,   Anek,    prc!sid«a*t ;  I 
Paul  Morris,  secretary  and  treasurer.     Lands,  20  acres,  carrying  veiiu  pro^ 
dueing  ore  giving  assays  of  5%  to  10^,  copper. 
PENNSYLVANIA  MINING  CO,  NEW  MEXICO. 

Office:  Franklin,  Pa.     Mine  office:  Los  Ceriltos,  Santa  Fe  Co,,  N\  U. 
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Wm.  A.  Brown,  superintendent.     Ores  carry  gold,  silver,  copper  and  lead. 

Has  gasoline  power  and  employs  10  to  12  men. 

PEmfSYLVAlflA  CENTRAL  GOLD  MI1IIN6  CO.*  COLORADO. 

Mine  office:  Russel  Gulch,  Gilpin  Co.,  Colo.    J.  J.  Riley,  superintendent. 
Property  is  the  Delaware  Chief  mine,  carrying  ores  of  gold,  silver  and  copper. 
Has  steam  power  and  employs  about  15  men. 
P£RCY>CH£ST£R  CONSOLIDATED  MINING  CO.  COLORADO. 

Office:  Council  Bluffs,  Iowa.     Mine  office:  Red  Cliff,  Eagle  Co.,  Colo. 
F.  M.  Donald,  lessee;  B.  A.  Hart,  superintendent.     Ores  carry  gold,  silver 
and  copper.     Has  steam  power  and  employs  25  men. 
CRESCENCIO  PEREZ.  MEXICO. 

Office  and  mine:  Mineral  de  Asientos,  Aguascalientes,  Mexico. 
FRANCISCO  DE  P.  PEREZ.  CHILE. 

Operates  the  Central  mine,  opened  1880  in  the  department  of  Santiago, 
Chile.     Annual  production,  shipped  as  matte,  is  equal  to  250  to  300  tons  of 
refined  copper. 
PERKIOMEN  LEAD  &  COPPER  MINES.  PENNSYLVANU. 

At  Shannon ville,  Montgomery  Co.,  Pa.     Once  extensively  worked  and 
produced  a  large  variety  of  copper  and  lead  ores.     Idle  for  some  years. 
PERSON  CONSOLIDATED  COPPER  NORTH  CAROLINA. 

&  GOLD  MINES  CO. 

Mine  office:  Virgilina,  Halifax  Co.,  Va.,  Property  is  1,372  acres  in 
several  neighboring  tracts,  located  in  Person  county.  North  Carolina.  Or- 
ganized under  laws  of  New  York,  with  capitalization  $1,000,000,  shares 
$10  par.  E.  D.  Beecher,  president  and  general  manager.  Main  shaft, 
330'.  Has  good  steam  power  equipment  and  50-ton  concentrator,  shipping 
concentrates  averaging  45%  copper  and  20  oz.  silver  per  ton,  with  small 
gold  values.  Also  ships  a  limited  amount  of  high>grade  ore  averaging  30% 
copper  and  10  oz.  silver  per  ton,  sent  direct  to  smelter.  Employs  about 
100  men  and  secures  an  annual  production  of  about  1,000,000  pounds  of 
copper. 
DR.  CARL  PETERS  ESTATES  &  EXPLQRA-  RHODESIA. 

TION  CO.,  LTD. 

Offices:  96-98,  Leadenhall  St.,  London,  E.  C,  Eng.  Dr.  Carl  Peters, 
managing  director;  F.  A.  Matthei,  secretary.  Registered  July  11,  1898, 
with  capital,  nominal,  £150,000;  issued,  £101,000.  Has  right  to  locate 
1,500  claims  of  500  acres  each  on  lands  of  the  Chartered  company,  Mozambique 
company  and  Zambesia  company,  and  lias  so  located  100  copper  claims  and 
305  gold  claims. 
PEWABIC  MINING  CO.^  MICHIGAN. 

Former  mine  is  now  owned  by  the  Quincy  Mining  Co.     Final  di\idend 
of  $5,423.43,  in  liquidation,  was  paid,  December,  1903. 
PEYTON  CHEMICAL  CO.  CALIFORNIA. 

Office:  San  Francisco,  Cal.  Mine  office:  El  Dorado,  El  Dorado  Co.,  Cal. 
Employs  about  30  men.  Property  is  the  Noonday  mine  and  adjoining  claims, 
in  the  Diamond  Springs  district,  the  Noonday  being  held  under  bond  and 
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leti^.     Has  shipped  or«  tv  the  rnjnpuiiy'ei  wark»  »l    Pe3rtoii,  Coutm  Costa 

f'ouiity,  Califoniiti, 

PHI  DELTA  THETA  COPPER  MINING  CO.  WVOMIKG. 

Letter  relurned  unclaimed  from  foniier  oftiee  and  niiiie^  Dilloti,  Cnrtion 
county,  Wyoming. 
PHILADELPHIA  COPPER  A  GOLD  MimNG,  MEXICO. 

MILLING  Jt  SMELTING  CO. 

OHue:  317  Drexel  Bldg-,  PhilfldelphiM,  Pa.  Mine  offiee:  Sun  Mfirtm 
Hidalgo,  Jalist'o,  Mex.  Employs  aliout  100  men.  Organised  li>c)U,  under 
lawa  of  New  Jersey.  Capilalijtation  $3lH>jtHI0,  sharc;^  $1  par.  Edwin  F,  Hall, 
president ;  Francis  J.  Fee,  seeretar>' ;  Josiah  G.  WiUiains,  treasiirer;  Augtaslme 
F.  Paul,  general  manager;  Michael  J.  Sbtteryp  purchasing  agent;  Eruedt 
Koch,  mill  superintendent;  Brauliu  Medina,  minhiij  captain,  Lands^  57 
pertenencias,  area  141  acres^  also  a  2-atTe  milli^ile,  in  the  Ameca  district,  in- 
cluding the  Ajax,  La  Perla,  La  Conelia,  8an  V'lcente  and  other  minesi,  showing 
14  fiesure  veins,  of  which  2  carrying  Hulpliide  ores  are  being  developed  on  the 
Ajax,  these  averaging  12'  width  with  estimated  average  values  of  7%  copper, 
2  oz.  silver  and  $20  gold  per  ton.  Has  8  sliafts  averaging  100*  in  depth,  aJao 
I)  shallow  shafts,  wit!\  total  of  about  3,0()0  of  ujulerground  openings.  Has 
(ujood  steara  power  pquipment^  40- ton  Ellspass  mill,  25-ton  Uxiviation  pUint 
und  3tMon  concentrator. 
PHILADELPHIA  &  ARIZONA  MINING  CO.  ARIZONA. 

Ufhce:  G14  Heal  l-^tate  k  TtmsI  Bldg-,  Philadelphia,  Pa.  Mine  omcc: 
Cldoride,  Mohave  Co.,  Aru.  Employs  ahoul  75  men.  Organii&c^  1900,  under 
law8  of  Arizona,  with  capitalization  $l,OCH),(KKI,  shares  f  1  par,  H.  T.  Good- 
man, president;  E-  F.  Lukins,  secretary  and  treasurer;  E.  T.  Loy,  general 
manager;  W.  F.  Miller,  superintendent;  F.  H.  Brooks^  mill  aui>erintendent. 
Lands,  in  the  Wallapai  district,  include  the  Minnesota,  Merrimac,  Connor, 
Manzanita  and  other  mines,  carrj'ing  sulphide  ores  in  fi^isure  veins  averaging 
G'  width  with  a.s.-^ay  values  of  1%  to  2f)^  copper^  15  o«,  silver  and  $6  gold 
per  ton,  with  a  little  lead.  Development  i.s  w^attered  over  a  number  of  differ- 
ent muiea,  hirludin^  2(J  shafts  from  211''  to  6<Hy  in  depth,  and  a  3.500^  tunnel. 
Has  steam  and  electric  power,  lO^stamp  mill,  irjOicm  concentrator  and  oth^r 
neces,'^ary  equipment.  Property  i^  well  tuutuiged  and  ^•ftluabl^^ 
PHOENIX  MINE,  AUSTRALIA. 

Mmc  citfitc:  {V*tmr,  Robinson  Co.,  N,  S.  W.,  AuMralia.     Wa,^  in  proci»» 
of  cxpkiratioii  a<   last  accounts. 
PHOENIX  CONSOLIDATED  COPPER  CO*  HICHIOAA. 

Office:  11-13  William  St,,  New  York.  Mine  office:  Phoenix,  KeeweoAW 
Co.,  Mich.  Employs  about  250  men.  Orgiinijfied -April,  1899,  under  hiws  ci 
Michigan,  witb  capitalization  S2,5f)OAMKK  shares  $25  par.  $11  pasd  in.  Ljiat 
n&se^mnent  $!,  May.  HIO:^.  John  K.  Stanton,  president;  Wni.  C.  Stuart,  vie^ 
p^e.sidcl^^;  J.  Wheeler  Hardley,  Kccretary  an<l  treasurer;  Frank  McM.  Stanton, 
agent :  preceding  otiicerH  and  J.  Oppenheim,  directors;  ^\m.  A.  Dunn,  super^ 
intendeiit;  Edvc.  Hull,  minitig  captain;  Con,  Bedell,  mill  superintendent;  Ja-«, 
Hagen,  clerk;  American  Loan  &  Trust  Co,,  uf  Boston,  tmusfer  mgent.  Old 
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Colony  Trust  Co.,  of  Boston,  registrar.     Annual  meeting,  second  Monday  in 
March. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1903,  disclose 
the  following  figures: 

Amount  cash  paid  in  on  capital  stock 1944,812.00 

Amount  paid  in  by  conveyance  of  property  to  company. . .  500,000.00 

Entire  amount  invested  in  real  estate 505,000.00 

Amount  of  personal  estate 71,360.08 

Amount  of  unsecured  or  floating  debt 58,366.38 

The  Phoenix  Consolidated  lineally  succeeds  the  Lake  Superior  Copper 
Co.,  which  was  the  first  regularly  oiganized  corporation  to  engage  in  copper 
mining  in  the  Lake  Superior  district.  The  history  of  the  Phoenix  under  pre- 
vious managements  is  given  at  length  in  Vol.  IL 

Lands,  2,505  acres,  being  Sections  19  and  20,  west  half  of  each  of  Sec- 
tions 17,  20  and  29,  and  fractional  Section  18,  all  in  T.  58  X.,  R.  31  W.,  in- 
cluding the  old  Phoenix  proper,  the  St.  Clair  and  Garden  City  mines  and  80 
acres  of  the  Atlas  tract.  Lake  Superior  lies  on  the  north,  the  Meadow,  Hum- 
boldt and  E^agle  river  properties  on  the  east,  Atlas  and  Union  on  the  south 
and  the  Clifif  mine  of  the  Tamarack  on  the  west.  Five  different  fissure  veins 
have  been  opened  on  the  consoUdated  property,  these  being  known  as  the 
Phoenix,  East  Phoenix,  Armstrong,  Ward  and  Robbins,  or  West  Vein.  Tlie 
Phoenix  proper,  not  worked  now,  was  opened,  1844,  on  the  Phoenix  fissure, 
and  closed  1886,  securing  a  total  output  of  7,773  tons,  39  lbs  of  refined  copper, 
this  including  the  largest  mass  of  native  copper  ever  found,  weighing  upwards 
of  500  tons.  From  1873  to  1877  the  mine  made  money  and  paid  one 
$20,000  dividend.  For  the  14  years  1872-1885  the  yield  of  refined  copper 
was  473  lbs.  per  fathom  stoped,  or  approximately  27  lbs.  per  ton.  The 
Phoenix  vein  averages  3'  to  6'  wide,  with  nearly  vertical  dip  and  strike  of 
N.  5®  W.,  with  two  practically  vertical  shafts,  the  Tyler,  300^  deep  and  the 
Crocker,  780^  deep,  also  an  incline  from  the  Tyler  shafthouse  following  the 
dip  of  the  stratified  beds,  with  depth  equivalent  to  l.OOO'  verticaUy,  this 
shaft  nearly  paralleling  the  "false  slide"  that  underlies  the  greenstone. 
Some  20  cupriferous  fissures,  mostly  narrow  and  of  small  promise,  have 
been  opened  on  the  lands  of  the  present  company  since  1844.  The  Ashbed 
lode  was  also  opened  by  a  400'  adit,  the  bed  proving  5'  to  25'  vnde,  very 
bunchy  and  not  especially  promising.  The  Allouez  conglomerate,  found 
under  the  greenstone  both  east  and  west  of  the  Phoenix,  is  missing  here, 
as  are  sundry  other  amygdaloid  and  conglomerate  strata  noted  on  either 
side.  The  Garden  City  mine  was  operated  1859  to  1868  and  the  St.  Clair 
was  worked  1865  to  1874  and  1880  to  1885,  these  mines  having  a  joint  pro- 
ductive record  of  543  tons,  468  lbs,  of  refined  copper. 

The  St.  Clair  fissure  averages  18''  to  24"  width,  with  a  dip  of  84**,  and 
a  strike  of  N.  15®  W.  The  mme  is  \  cry  dr>',  not  making  enough  water  for 
the  boilers  on  surface.  The  shaft  is  8x12'  uiside  of  timbers,  with  one  skipway 
and  a  compartment  for  pipes  and  ladders.  The  mine  was  opened  awkwardly 
by  a  nearly  vertical  400'  shaft,  from  tlie  bottom  of  which  a  drift  ran  700' 
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north  to  the  "false  sUde"  on  whkh  a  winze  or  bUnd  shaft  was  suiik  at 
angle  of  45*^,  and  front  whwh  drifl*  were  opened  north  on  each  le\'el  to  the 
''true  slide"'  underiyinfi  the  greeiusione  at  an  angle  of  27"^,  This  ha£  been 
remedied  by  holing  the  blind  s^haft  throngh  to  surface  by  an  upraise.  The 
completed  incline  shaft,  entirely  superseding  the  uld  shtift,  leaves  surface 
at  an  angle  of  32''  and  on  the  fourth  level,  at  the  depth  of  725',  changes  to 
42*,  nintiing  to  the  eleventh  level,  a  total  depth  of  1,710'.  A  drift-crosscut, 
the  opening  being  a  drift  on  the  fissure  \cin  and  a  croi*scut  on  the  formation^ 
was  driven  2,000'  south  from  the  greenstone,  on  the  fourth  levol^  of  the  St. 
Clair  iihaft,  giving  a  complete  eross-section  of  llie  rock  strata  am!  showing 
(sundry  mineralized  beds,  of  which  the  most  promising  was  a  4(J'  am)*gdaloid 
cut  some  60'  south  of  the  old  vertical  shaft.  The  skip  in  this  shaft  docs  nut 
reach  surface,  being  connected  by  a  gravity  tram  over  a  3(Ky  trestle  and 
though  a  short  tuimcl  with  the  temporary  rockhouse.  A  permanent  rock- 
house  duplicating  that  of  the  West  vein  m  under  consideration. 

The  West  vein,  fonuerly  known  as  the  Robbing,  is  3'  to  6'  wide  with 
nearly  vertical  dip  and  strike  of  N.  16^  E.,  corresponding  in  dip  and  strike 
with  neither  fissiires  or  stratified  l>eds.  The  old  vertical  slmft  was  cut  down, 
retimbered  and  sunk  to  depth  of  855',  with  an  almost  uniformly  good 
showing  in  the  new  levels  Drifts  on  the  fissure  to  north  and  south  ha\c 
cut  numerouH  amygdaloid  beds,  the&e  yielding  good  mnsa  and  stamp  coppej* 
at  their  intersections  with  the  fissure.  An  amygdaloid  bed,  opened  on  the 
eighth  level  by  a  south  drift ,  gave  a  7-ton  mriiw  late  in  1903.  This  shaft  has 
about  one  mile  of  st oping  ground  opened  and  is  equipped  with  a  good  surface 
plant,  including  a  remodeled  hoist,  boilers,  Ingers^oU-Sergeant  air  compressor 
and  a  new  rockhouse  with  18x24*  crushers.  Owing  to  the  narrow  veins,  baby 
drills  are  employed,  these  using  %*  steel  and  weighing  but  HXI  lbs.  lAithoul 
lugs,  permitting  their  easy  handling  in  four-foot  stopes  and  obviating  the 
breaking  of  considerable  wall-rock,  which  would  be  unavoidable  in  the  use 
of  power  drills  of  ordinary^  si2e. 

The  Bhop8,  built  VM\2,  are  under  one  roof,  and  have  the  following  dimen- 
fiions:  machine  shop,  ^i0x60';  power  house,  24x42';  carpenter  shop,  30x60'. 
There  is  also  a  substantial  office,  store,  warehnu.«ie,  barns  anti  a  nuniber  of 
new  and  remodeled  dwellings,  the  mine  location  being  an  exceptionally 
handsome  one.  The  conipany  has  a  private  telephone  exchange,  connecting 
all  departments  of  the  mine  and  milL  Water  for  mine  and  domestic  usc^ 
is  taken  from  a  S^OOO.OOOgallon  dam.  12'  deep  witfi  area  of  300x700'.  built 
across  the  Eagle  river.  A  large  stationary  Worthington  pump  in  the  railroad 
roundhouse  connects  witli  the  dam  and  has  fiOO'  of  ha**c  for  fire  protection. 
Mine  and  mill  are  connected  by  a  3Vii  mile  narrow-gavige  railroad,  equipped 
with  one  locomotive,  rock-cars  and  flat-cars. 

The  stamp  mill,  50x190',  of  wood  on  concrete  foundations,  is  located 
on  Eagle  river,  about  2^2  tuiles  north  of  the  mine.  The  mill  has  an  18x24* 
stamp,  witli  24  Hodge  jigs,  4  Wilfley  tables  and  8  Overstrom  tallies,  departing 
from  accepted  types  in  having  no  finisher  jigs  and  no  .slime  tables,  the  Wilfleys 
taking  the  fines  and  the  Ovcrstroms  caring  for  the  sUmes,     The  mill  has  a 
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daily  capacity  of  about  300  tons  and  \i'ad  put  in  commission  Oct.  I,  1903, 
working  day  shifts  only  and  crushing  about  150  tons  daily,  but  will  probably 
run  double  shift,  beginning  with  the  spring  of  1904.  Wahh  water  is  supplied 
by  a  wooden  dam,  90'  wide  and  W  high,  with  a  12x24*  launder  leading  to 
the  mill,  this  having  a  fall  of  13'  in  a  distanee  of  S.OOO'. 

Production  of  the  Phoenix  in  1903,  for  something  leas  than  three  months 
of  milling,  with  a  single  head  working  single  shaft,  was  202,823  lbs.  of  refined 
copper  and  should  exceed  l»0O0,O0O  lbs.  in  1904.  The  vdns  are  narrow, 
but  rich«  and  apparently  will  give  an  average  of  about  0.6%  in  heai'y  copper 
alone^  Production  \a  at  the  rate  of  about  34  to  37  lbs.  of  mineral  per  ton, 
and  a  minimum  estimate  of  the  mine^'  probable  percentage  would  be  about 
1.5%  mineral .  Tire  copp>er  is  exceptionally  pure,  Phoenix  wirehars  having 
an  electrical  conductivity  of  101.2.  The  mine  gives  even^  promise  of  proving 
what  it  has  been  expected  to  become,  that  is,  a  rich  and  profitable  small 
mine. 
PIC  COPPER  &  GOLD  BflKHfG  CO.  OF  ONTARIO. 

LAKE  SUPERIOR,  LTD. 

Neither  office  nor  lands  of  company  can  be  located.     Property  was 
advertised  as  "directly  north  of  the  Calumet  <&  Hetvla, "  but  advertisements 
neglected  to  state  how  many  score  milcis  nortli. 
PICACHO-BLANCO  MINIHG  CO.  ARIZONA* 

Mine  ofTice:  Morrislown,  Marit-opa  Co.,  Ariz.  Is  a  consoUdution  of 
the  San  Domingo  Gold  k  Copper  Co.  and  Exposition  Mining  (Vi,,  with  capital- 
ization $5,fK>r»,000,  shares  SI  par.  M.  K.  Waldstein,  president;  T.  O.  Otis, 
secretary  and  treai^urtir.  Lands,  31  rlainiw,  in  Yavapai  aiul  Maricopa  counties, 
Arizona.  Has  a  400*  main  shaft,  with  frt*e-miiling  old  ores  said  to  average 
S22  pc*r  ton.  Ha^  gaj^olint*  ptiwrr,  15-stamp  mill  and  26-ton  cyanide  plant. 
MINAS  PICACHO  Y  CAMPO  RICO.  MEXICO. 

Mine  ofhce:  Havispe,  Sotiora,  Mex.     B.  J.  Hone,  manager..  Ores  carry 
copper,  gold,  silver  and  lead.     Has  water  power^  arrastras  and  small  adobe 
smelter. 
FELIX  R.  PICASSO.  PERU. 

Office  and  mine:  Cal>c7,a  Xegra,  lea,  Pern. 
PIEDMONT  COPPER  MimNG  A  SMELTING  CO.  VIRGINIA. 

Office:  320  Broadway,  New  York.  Mine  office:  Elkton,  Rockingham, 
Co.,  Va.  Idle.  Organized  ISK)1,  under  laws  of  New  Jersey,  with  capitaU 
Ualion  S2,000^000,  shares  SI  00  par,  $30  paid  in.  Maurice  D.  Brown,  presi- 
dent; Jas.  G.  Blautvelt,  vice-president;  E.  Porter  Emerson,  secretary  and 
treasurer;  S.  D.  BrowTi,  general  manager.  Property  shows  3  fissure  veins 
carrying  occasional  nati\'e  copper  and  suipliide  ores,  giving  estimated  averag^e 
values  of  6%  copper,  10  oz.  sih'er  and  $15  gold  per  ton.  Veins  said  lo  he 
permstent  and  traceable  for  about  a  mile,  with  geological  conditions  nmth 
the  same  as  at  the  High  Top  mine,  adjoining.  Company  plans  to  erect 
a  smelter  eventually. 
PIEDRA  Y  CA.  CHILB. 

Office  and  mine:  Caldera,  Atacama,  Chile.     Mine  has  steam  power  and 
employs  about  100  men. 
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COMPAlflA  MIIfERA  PIEDRAS  VERDES  Y  AHEXAS.  MEXICO. 

Office:  Fuerte,  8iualoa,  Mex.     Made  sraaU  shipments  of  matte  ax'ej^i 
40%  eopper,  20%  lead  and  2m  ot,  silver  per  ton,  tn  1902. 
COMPAKIA  MUfERA  HEDRAS  VERBES  Y  ANEXA3.  MEXIi 

Mine  ofTi^'e:  Alamos,  Socora,  Mcx-     Angel  Aliivado,  president'  Joaquiii 
A,  Mange,  superintendent.     Haa  copper  ores  developed  by  a  SSC  shaft  and 
375'  tunnel.     Has  steam  power  and  employs  about  75  men. 
PIERCE  MimifG  CO.  "  COLORADO, 

Mine  office i  Central  City,  Gilpin  Co.,  Colo.     Stephen  Ho&kin,  manager- 
Ores  carry  gold,  silver  and  fopper.     Has  steam  power  and  employs  10  men. 
HEGOCIACIOrr  MIITERA  DE  PILARES  DE  TERAS.  MEXICO 

Mine  olTite:  Filare.s  de  Teraij,  Stmora,  Mex,     Alberto  C.  Garcia,  6U\^i 
inlendent.     Ls  primarily  a  silver  mine,   carrvnng  small  values  tu  eoppei 
gold  and  lead.     Main  shaft,  700';  tunnel,  1,**^*^^'     Has  steam  power  an* 
employs  about  2(K)  mon. 
Pn.of  KHOB  COPPER  MimifG  CO.  NEVADA. 

Neither  office  nor  mine  located.     Claimed  to  be  in  Nevada. 
LES  MINES  DE  CUIYRE  PILOU,  LTD.  NEW  CALEDONU. 

Entire  stock  issue  held  by  Caledonia  Copper  Co.,  Ltd. 
PINAL  COPPER  CO.  ARI20NA 

Office:  1103  FuUerton  Bldg.,  St.  Louis,  Mo.  Mine  office:  Globe,  GiLi 
Co.,  Ariz.  Organized  tinder  lawg  of  .Arizona,  with  capitalization  $2,000,<X)0^ 
shares  $10  par.  Jos.  F,  Langler,  president;  A.  L.  Steinmeyrr,  serretarv'; 
Chas.  A.  Lemp,  treasurer;  G.  P.  Andrews,  manager;  Leslie  C.  Mott,  super- 
intendent. Lands,  160  acres,  8  miles  northwest  of  Globe,  kno^-n  as  the 
Black  Copper  group,  developed  by  10  shafts  and  tunnels  and  claimed  ta 
have  20.000  tons  of  10%  to  15%  ore  in  sight.  Last  work  was  in  1901.  when 
small  ore  .nhipmentH  were  tiiado  to  El  Paso  8roelter&. 
PINE  HILL  CONSOLIDATED  MIKING  CO.  CALIFORNIA. 

Office:  131(>-M1  Broadway,  New  York.  Mine  office:  Wolf,  Nevada 
Co.,  CaL  J.  Frank  Mase,  secretary  and  treasurer;  Cerf  Rosenthal,  superin- 
tendent. Has  a  copjjcr  ledge  100*  wide,  carrjdng  ajnirite,  malachite,  bomite, 
ehrysocoUa  and  native  copper,  with  a  gold  vein  on  the  footwall  and  aunferous 
gossan  capping,  opened  by  a  two-compartment  main  shaft.  Company 
also  has  a  gold  mine,  quite  extensively  developed. 
PINXHAM  MINE.  ARIZONA. 

Letter  returned  unclaimed  from  Chloride,  Mohave  Co.,  Aril. 
RODOLPHO  PINOCHET,  CHILE. 

Office  and  mine:  Lo  Espejo,  Santiago  de  Chile      Operates  the  \1eja 
cop|>er  mine,  ei|uip|>ed  mih  st«am  power  and  employing  150  to  200  men. 
PINTO  COPPER  CO.  NEW  MEXICO. 

Office:  S)  Bartles  Bldg.,  lola,  Kan.  Mine  office:  Santa  Rica,  Grant 
Co.,  N.  M.  Otigaiujied  July,  1002,  under  laws  of  South  Dakota,  with  capital* 
tiation  i2,500.tKKT,  shares  II  par.  Emploj-s  8  to  16  men.  Geo.  A.  Bowlus, 
incident:  F  J^  13*unett,  secretary  and  general  manager;  Samuel  A 
nuperintendent.     Laiub,  8  claims,  area  121  acrei,  in  the  Central  districi 
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8  lowing  4  veins  cftzrying  carbonate  and  sulphide  ores  said  to  average  20' 
^width  and  to  carry  2.5%  to  12%  copper,  3  oz.  to  10  oz.  silver  and  $2  to  $400 
Sold  per  ton.     Has  shafts  of  65',  TO',  75',  and  140',  with  a  little  drifting, 
^mro  CREEK  COPPER  CO.  ARIZONA. 

Name  changed  to  Arizona  &  Hancock  Mining  Co. 
^MKIO  CREEK  MHtniG  ft  SMELTING  CO.  ARIZONA. 

Office:  7  Tootle-Lemon  Bldg.,  St.  Joseph,  Mo.  Mine  office:  Globe, 
^^ila  Co.,  Ariz.  Organized  1896,  under  laws  of  Arizona,  with  capitalization 
^X,000,000,  shares  II  par.  Thos.  G.  Ck>ckrill,  president;  Grant  S.  Watkins, 
Ocjcretary;  J.  W.  Castle,  treasurer  and  manager.  Lands,  10  claims,  area 
^QO  acres,  in  the  Globe  district,  showing  3  fissure  veins  of  3'  to  4'  widtli 
o^fiying  sulphide  ores  gi\'ing  assa3rs  of  6%  copper,  4  oz.  silver  and  12  gold 
S>«r  ton.  Main  development  is  on  the  Yo  Tambien  claim,  which  has  a  400' 
^liaft  showing  a  promising  body  of  sulphide  ore,  with  a  70'  shaft  on  the 
^Canitou  claim  and  3  tunnels  of  1,500'  aggregate  length,  giving  upwards 
^>f  3,000'  of  underground  openuigs.  Has  gasoline  power,  lO-stamp  mill, 
^^ton  concentrator  and  an  aerial  tramway  connecting  mine  and  mill.  Re- 
garded as  a  promising  propgty. 
^^IT  RIVER  GOLD,  SILVER  &  COPPER  MINING  CO.  CALIFORNIA. 

Mine  office:  Redding,  Shasta  Co.,  Cal. 
I^ITKARANTA  KOPPARBRUK.  FINLAND. 

Bfine  office:  Rtkaranta,  Veburg,  Finland.    Ore  is  chalcopyrite  with 
^ahiite  gangue,  traversing  granite.    An  ancient  property  and  a  small  but 
steady  producer.    Production  for  1897  was  344  long  tons  refined  copper. 
I^TTTSBURG  MINE.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.     Peter  McFarland,  superin- 
tendent.    Ores  carry  gold,  silver  and  copper.     Has  steam  power  and  employs 
10  to  15  men. 
^JTTSBVKQ  COPPER  MINING  ft  REDUCTION  CO.  ARIZONA. 

Ofl&ce:  300  Heist  Bldg.,  Kansas  City,  Mo.  A  swindle,  promoted  by 
llieodore  Stegner,  a  notorious  promoter  of  fake  mining  schemes.  Company 
liolds  40  acres  of  alleged  copper  mining  ground  in  Box  Canyon,  on  the  Bill 
Williams  Fork  river,  about  50  miles  from  Congress  Junction,  Arizona,  and 
^Iso  claims  to  own  other  lands,  none  of  which  can  be  located.  Company 
is  capitalized  at  the  preposterous  sum  of  1150,000,000,  and  the  shares  are 
'^orth  something  less  than  the  paper  on  which  thev  are  printed. 
1»ITTSBURG  MINING  &  MILLING  CO.  IDAHO. 

Formerly  operating  at  White  Bird,  Idaho  Co.,  Idaho.     Probably  dead. 
limSBURG  &  ARIZONA  MINING  CO.  ARIZONA. 

Was  operating,  September,  1903,  near  Cliarleston,  Cochise  Co.,  Arizona. 
mXSBURG  &  CHnUCAHUA  DEVELOPMENT  CO.  ARIZONA. 

Has  16  claims,  22  miles  south  of  San  Simon,  Cochise  Co.,  Arizona. 
nXTSBURG  A  DULIJTH  DEVELOPMENT  CO.  ARIZONA. 

Office:  Calumet,  Mich.  Mine  office:  Bisbee,  Cochise  Co.,  Ariz.  Employs 
about  20  men.  Organized  1903,  under  laws  of  Arizona,  with  capitalization 
1750,000,  shares  115  par,  $10  paid  in.    Chas.  Briggs,  president;  John  S. 
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Dyinoi'k,  vice-proaident ;  Peter  Ruppe,  treasurer;  Gordon  R,  Campbell, 
secretary ;  preceding  officers,  Tho8>  F.  Cole,  Chester  A.  Congdon,  Jas.  Hoatson^ 
Thos.  Hoatson  and  Geo.  E.  Tener,  directors;  S.  A.  Parnall^  superiDtendeot ; 
J.  R,  Silvia,  mine  foreman. 

Lands,  12  claims,  area  200  acres,  held  under  bond  and  lease.  Property 
is  surrounded  by  lands  of  the  Copper  Queen,  Calumet  &  Arizona,  Lake 
Superior  &  Pittsburg:,  and  Woherine  &  Arizona,  two  of  which  are  developed 
properties,  with  a  third  showing  Large  ore  bodies  and  the  fourth  likely  to 
find  ore  in  a  short  time.  Formation  and  general  surroundings  are  excep- 
tionally encouraging,  Development  is  by  a  500^  shaft,  \\hicli  cut  a  little 
copper  occasionally  in  sinking.  Property  is  also  being  developed  by  a 
drift  from  the  850'  h\'iA  of  the  Calurii«*t  k  Arizona,  which,  at  the  close  of 
1903,  had  just  reached  the  Black  Bear  claim, c4  ilie  Pittsburg  &  Duluth,  and 
there  showed  ledge  matter  with  a  little  mixed  ore,  all  of  ver>^  favorable  ap- 

,  pearauce.  This  drift,  breasted  about  300'  from  the  shaft  and  running  con* 
liderably  below  the  shaft  bottom,  will  be  connected  therewith  by  an  upraise^ 

"affording  ventilation  and  exit  in  case  of  emergency.  £k|uipment  Include 
a  6-drill  air  compressor  and  hoist.  The  proper^  ia  regarded  as  practically 
certain  to  make  u  large  and  rith  mine. 

PITTSBURG  &  HECLA  DEVELOPMENT  CO.  AIUZQRA. 

Office:  1110  Farmers  Bank  Bldg.,  Pittsburg;  Pa.  Mine  ofBce:  Bisbee^ 
Cochise  Co,,  Ari^s.  Employs  about  20  men.  Organized  1903,  with  capi* 
talization  1400,000.  Wm.  C.  Temple,  prt^ident;  D,  H.  Collins,  geneful 
manager;  Thos.  Tate,  superintendent.  Lands  are  the  Gold  Hill  group  in  the 
Solomon  Springs  district,  about  3J^  miles  southeast  of  Bisbec.  Lands  show 
a  limestone  formation  with  considerable  iron  ore  and  much  manganese, 
giving  decidedly  promising  indications  of  copper  ore  valuers  underneath. 
Development  is  by  a  280'  two-compartment  shaft,  with  drifts  on  the  200' 
level.  Equipment  includes  an  80-h,  p.  st^m  plant  with  double-drum  hoist, 
office  building,  boarding-housc,  bunk-hous^e  and  several  dwellings. 
PITTSBURG  h  MONTANA  COPPER  CO,  MONTANA. 

Office:  401  Tradesmen's  Blk.,  Pittsburg,  Pa.  Mine  office:  Butte,  Silver 
Bow  Co.,  Mont.  Is  a  close  corporation,  with  lands  and  improvements  all 
paid  for  in  cash,  and  asks  neither  cash  or  notoriety.  J.  H.  Reed,  president; 
D.  E.  Jackson,  treasurer;  Ralph  L,  Baggaley,  manager;  Wm.  M.  Kirkpattick, 
suf>erintendent ;  C.  M,  Allen,  smelter  superintendent.  Laud&;,  about  2  miles 
east  of  the  center  of  Butte,  are  cjuite  extenisivc,  including  the  McQueen  placer 
and  adjoining  clainis,  formerly  owned  by  Franklin  Farrell.  In  addition  to 
this  main  property  in  Butte,  the  company  liought,  in  1903,  the  Swiasmont 
mines,  near  Elkhom,  Jefferson  county,  and  the  Chamounix  property,  near 
Austin,  Choteati  county,  Montana.  Tlie  Austin  property  includes  the  Chris- 
tina group  of  7  claims  and  the  Fannie  Pamell  group  of  33  claims,  near  Austiiip 
15  miles  from  Helena,  the  Christina  group  having  considerable  devetopmeat 
and  having  shipfKid  more  or  less  argeutiferoas  copper  ore.  The  property  is  lo 
Iks  extensively  dc vol (>pe<|  for  pyritic  ore^i,  required  in  connection  \Wth  Butto 
ores,  which  being  largely  chalcocitc,  rather  than  chalcopyrite,  are  some- 
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^hat  deficient  in  sulphur.  The  Elkhom  properties,  bought  for  $G0,000, 
show  a  large  body  of  low-grade  pyritic  ore,  carrying  1.5%  to  3%  copper, 
of  a  grade  character  especially  adapted  to  ideal  pyritic  smelting. 

The  Butte  mine,  formerly  known  as  the  McQueen  and  the  Farrel,  has 

fiilicious  sulphides,  supposed  to  be  a  continuation  of  the  veins  of  the  Butte 

^  Boston.     Owing  to  the  great  depth  of  overburden,  the  solid  ledge  was  not 

'"^cached  until  a  depth  of  several  hundred  feet,  and  shaft  sinking  was  difficult 

^'^ring  to  the  existence  of  considerable  quicksand  above  the  ledge.     No.  2 

»baft,  1,200'  deep  at  the  close  of  1903,  has  a  hoist  good  for  a  depth  of  1,600' 

^-^  has  been  extensively  opened,  although   no  stoping  has  been  done.     No. 

^  shaft,  900^  deep,  is  supposed  to  have  cut  the  ore  body  late  in  1903,  and  is 

5^^ing  equipped  with  a  hobting  plant.    The  principal  vein  of  the  property 

^^  about  30'  wide,  carrying  chalcocite  giving  assays  up  to  17%  copper,  and 

^^d  to  average  about  10%,  though  probably  somewhat  lower.     The  company 

*=*^8  pursued  an  exceptionally  secretive  policy  and  has  fenced  in  a  quarter  , 

^Xiile  square  with  a  12'  board  fence,  which  surrounds  the  shafts  and  smelter. 

^  uside  of  the  enclosure  a  number  of  buildings  have  been  constructed,  these 

^^•ncluding  a  handsome  office  equipped  with  library,  reception-room,  billiard- 

^Xwm  and  caf^. 

The  reduction  plant,  connected  by  track  with  the  north  shaft,  is  known 
^^  the  Pittsmouth  smelter,  and  is  very  substantially  constructed,  having 
^Xx)m  for  three  400-ton  furnaces  and  4  smaller  furnaces,  with  one  large  funiaco 
^Xeariy  completed  at  the  close  of  1903.    This  furnace  is  apparently  a  modifi- 
^^ationof  theGarretson  pyritic  smelter,  and  will  have  automatic  feed.     Igni- 
"^ion  will  be  secured  by  coke,  or  possibly  by  petroleum,  with  which  some 
Experiments  have  been  made,  but  the  sulphur  is  expected  to  furnish  all 
^eat  required  for  reduction,  after  the  first  ignition,  rendering  the  process 
^  form  of  ideal  pyritic  smelting:     The  ores  from  the  mine  will  not  be  con- 
centrated and  will  have  no  preliminary  roasting.     The  disseminated  chalco- 
cite of  the  Butte  ores  will  be  mixed  with  ores  from  the  Austin  and  Elkhorn 
^^roperties  that  are  richer  in  sulphur,  and  also  with  custom  ores  before  charg- 
i  ng.    The  company  is  in  the  market  for  custom  ores,  and  is  especially  desir- 
ous of  obtaining  sulphide  ores  high  in  iron.     The  smelter  is  to  be  connected 
V)y  spur  with  the  Great  Nortliem  Railway.     The  company  has  water  power 
^ear  WoodviUe,  Jefferson  county,  which  may  be  improved  later. 

The  Pittsburg  &  Montana  is  backed  by  strong  people,  a  number  of  whom 
\iaxe  been  previously  identified  with  successful  mining  ventures,  and  has 
the  most  promising  new  property  in  the  Butte  district,  tliougli  it  is  hard  to 
understand  just  what  good  end  is  served  by  the  secretive  policy  pursued. 
However,  as  the  company  pays  all  bills  promptly  and  is  asking  no  public 
support  of  any  sort,  it  has  a  right  to  conduct  its  affairs  with  whatever  degree 
of  publicity  or  secrecy  may  seem  desirable  to  it^  management. 
PITTSBURG  &  MOUNT  SHASTA  GOLD  CALIFORIOA. 

MINING  &  MILLING  CO. 

Bfine  office:  Redding,  Shasta  Co.,  Cal.     B.  N.  Scott,  president;  John 
Paris,  secretary.    Lands  are  the  Bennington  group,  adjoining  the  Mountain 
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Copper  Co.,  sliowmg  ores  assaying  from  $4  to  $300  per  ton  iii  gold,  ailv 
and  copper.     Ore  la  to  be  shipped  to  the  Keewick  smdter  for  reduction 

Property    i^   ronsidered   promwing, 

PITTSBURG  A  UTAH  GOLD,  SILVER,  COPPER  UTAH. 

It  LEAD  MlfniTG  CO. 

Said  to  liavc  property  in  the  Ophir  district  of  Tooele  county*  Utah. 
PLAKALN1TZA  MEDlfA  PLANINA.  BULGi 

Mine  office:  Plakahiitza,  Vratia,  Bulgaria.     Held  by  M.  Mavrokordaioj 

Conslaiitifioplc,  Turkey,  as   a  concession  from   the  Bulgarian  principality. I 
Property   shown    horuite   and   a    little   cliakop^Tite,    in    dolomite.     Copper* 
niiuL^s  were  vvorkLcl  in  ihin  vicinity  by  the  Romaa^. 
PLA5ET  COPPER  BflMIfG  CO.  ARIZOlfA* 

Offiee:  31  State  St,,  Boston  Mas8.  Mine  office:  Planet,  via  Yuct-a,  Yunm  ] 
Co, J  Ariz.  Organized  August  14,  1902,  under  laws  of  Ariiona,  with  capi-j 
talization  11,500,000,  shares  $10  par.  Is  free  from  debt.  J,  Stanley  Jonei*,  [ 
president; Geo.  H.  Kimball,  secretary' ;  H.  L.  McCani,  superintendent.  Lands,  1 
20  claims,  area  400  acres,  aUo  35  acres  in  millsites  and  miscellaneous  lands,  ] 
in  the  Harewan  district,  on  the  Bill  Wiiliame  fork  of  tlie  Colorado  river.] 
Ore  occurs  as  bedded  veins  and  lenses,  with  about  50  different  exposure!?,  J 
veioa  being  contacts  between  diortte  and  sediment  ar>'  shales.  Four  ore  J 
bodies  are  being  developed,  ihesse  showing  oxide,  carbonate  and  silicate] 
ores,  the  sulphide  zone  not  having  been  rearhetl,  giving  average  assays  of  I 
upwards  of  10%  copfier,  without  gold  or  siher  values.  Mine  has  about  j 
3,00t)  tons  of  ore  on  the  dumps,  with  about  10,*X)0  tons  blocked  out  foi ' 
stoping. 

Mine  was  opened  1863-1864  and  was  again  worked  iti  a  siiwll  way  Ui 
1874  and  1884,  and  was  reopened  hy  present  owners  in  1902.  Development 
is  by  12  shafts  of  20'  to  120'  in  depth,  3  inclines  of  185',  290^  and  325',  and  8 
tunnebi  longest  225',  with  about  2,000*  of  underground  oi>enings.  Haa 
12-h.  p.  and  22-h.  p.  Fairbanks  &  Morse  gasoline  hoists.  Surface  improve^ 
ment^  include  a  smithy,  assay  ofhce,  boarding-house  and  3  dwellings,  also 
a  smelter  wiih  n  3f>-ton  round  cupola,  not  in  blast.  For  1901  the  company^ 
plans  continuation  of  the  iniline  on  a  contact  vein  until  the  sulphide  j^one-S 
y  reached,  and  installation  of  air  compresj^or  and  power  drills.  The  building 
of  a  large  smeHer  will  be  deferred  until  the  miture  of  the  sulphide  ores  'is 
determined.  This  pro|iert>'  lia^i  produce<l  upwards  of  $500,000  worth  uf 
liigh'gradc  ore,  ranging  from  15^  tn  40%  in  copper,  and  is  regarded  aa  , 
valuable. 
PLATA  COBRE  MimNG  A  TRANSPORTATION  CO*  ARIZONi 

Office:  41.'i  Jaeksun  Bldg.,  Denver,  Colo.     Muie  office;  Shultz,  Pinal  Co., 
Arix.     Wm.  H.  Benzie,  president ;  Jt^Im  M,  Shrote,  secretary'  and  tn^asuivr^ 
A.  R.  Benzie,  superintendent.     Lands  include  the  Christmas  Gift  propcrtyj 
south  of  Casa  Griinde.  bought  September,  1903,  on\H  of  which  carry  sUvetJ 
copper  and  gf>ld. 
PLATA  COPPER  MI!fIWG  CO. 

Promote<l  by  the  notorious   Wernse  gang.     Utteriy  worthless* 
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KHA  LOS  PLATIirOS.  MEXICO. 

Letter   returned   unelatmed   from    Fuerte,   Sinaloa,   Mexico. 
PUTTE  CANOW  MINING  CO.  WYOMING. 

Mbe  officer  Wheatland,  Laramie  Co»,  Wyo>     Thos*.  Huulon,  .Huperiu- 
U'ndent, 
PLEHTY  COPPER  CO,  JUUZONA. 

A  stock  peddling  scheme  promoted  by  the  Wernse  gang  of  swindlers, 
t'luimi  to  have  land?*  u\  Pinm  county,  Arizona. 
PLUMAS  COPPER  MINING  &  SMELTING  CO.  CALIFORNU. 

Letter   returned   unclaimed    from   Susimville,   Phimas  Co.,   Cal. 
PIUTO  GOLD  Jb  COPPER  BUNING  CO* 

Or^gunized  Dec.  lt'>,  1902,  under  laws  of  Colorado.     lAH-aUoi*  unknown. 

I   PLYMOUTH  ROCK  MINE.  CALIFORNIA. 

Mine  office :  M dt  on ,  Cala vera.s  Co. ,  Cal.     T.  T>  La Jie,  o w ner ;  A .  W .  (  Villiiis , 
superintendent.     Ores    carry   g<jld^    siiver,    kad    and   eoppcr.     Ha^*    water- 
{njwer  and  10-j^tamp  mill,  employing  10  to  15  men. 
POCAHONTAS  MINE.  CALIFORNIA, 

Office:  care  of  Mre,  Abby  Waller,  owner,  Mercc<l,  Mari|K>su  Co.,  CaL 
Arutt,  160  acres.  Has  several  veijm  of  cupriferous  iron  <ire,  between  dittntic 
^JiUs,  vein  matter  being  mainly  diabase  and  altered  diabawe.  Principal 
^<?iM  L^  about  100'  ^vide  and  the  mineral  belt  In  I.IMKI'  wide  \n  places.  Ore 
'Nxiif-f,  in  leni*e^s*  are  wiid  to  carr>'  i3%  to  12%  copper  and  $2.50  gold  per  ton. 
HiMi  [jeen  a  limited  producer  of  high-grude  earbooate  and  oxide  ores,  above 
Hip  UKf  level,  ore  below  lieiiija;  sulphide. 

POCATELLO  GOLD  A  COPPER  MINING  CO.  IDAHO. 

Office    and    mine:   Poealello,   Baniiack    Co,,   Idaho.     Employ.s  3  men. 

Organized  Dec.  1,  19(:^,  under  Inv:^  of  Idaho,  with  capitaliication  11,000,000, 

shares  5<»  cents  par.     E.  Craanstvn,  president ;  J.  J.  Guheen,  .'^epretarj';  N.  M. 

Eldredgp,  general  manager;  Jos.  E.  Munn,  superintendent.     Lands,  7  claims, 

I       areA   140  acres,   including  the  Moonlight  claim,   in  the  Fort  Hall  district, 

showing  a  vein  of  about  3'  average  width,  said  to  give  assays  of  40^^  copper 

and  75%  lead  (total   115%)  with  35  oz.  silver  and  $1  goid  per  ton,  from 

^_|}oni)te  and  rhalcopyrite.     Thi.s  isi  evidently  vers'  rich  ore,  as  veins  carrj^ng 

^■15%   in  metallic  vahies  are  nnuMial,   even   in  Idaho. 

^POLAND  EXTENSION  GOLD  MINING  CO.  ARIZONA, 

Mine  office:  Poland,   Yavapai  Co.,   Ariz.     John  Gray,   suj>erintendent. 

Has  cupriferous  gold  and  .«il\  er  ores,  a\  ith  steam  power,  and  employs  about 

25  men, 

POLAND-HAMILTON  MINE.  ARIZONA. 

Mine  office:  Providence,  Yavapai  Co.,  Ariz.  Gage  &  Murphy,  owners, 
John  GraVr  superintendent.  Ores  carr>*  gold,  silver  and  copper.  Has 
9team  power. 

POLARIS  MINING  A  MILLING  CO.  ARIZONA, 

Office:  care  of  J.  B.  Schmit?.,  Denlon,  Texas*.  Mine  office:  Clifton, 
Graham  Co.,  Ariz.  A,  S.  Eyler,  secrelar}':  E,  W.  Beauchamp^  general  man- 
ager.     Landa,    10   ehiim.s,    laying    northeast    of    the    Chfton    Consolidated 
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Efigtaml.     Ckiuitliy  rock  is  frauitic.  ore  bodk 
jrphyrttic  dykes,  with  oxide,  carbouate  Aod  attei 
vvith  gr>ld'f»earing  «|uart2^  aitd  tiaviog  a  rlay 
i  atid  ar(?i?ritiferoiis  chiUropyrite  in  the  k>ww  workinga. 
ttTid  i^awolirnT  fK>wer  at<d  a  20-i4tamp  inilll. 
POHDILLAi  it  VOLCAll  GROUP.  HBW  CALEIK>1IIA. 

Mini?   otiici?:    Di/ihot,    New   Caledonia.     Slightly   developed    pftsspecfs. 
POWTUC  GOLD  ft  COPPER  MHftUG  CO,  HEW  ICEXICO. 

L<?tt4*f  reiunn?d  unclaimed  frf>rn  Tres  Piednwj,  Taos  Co,»  X,  M. 
POimAC  MtHING  CO.  VIRGnilA  ft  HORTH  CAROLHIA. 

i>{\\vv.  III  fjlierty  Ht.,  New  York.  Mine  r»ffire:  VirgUna,  Halifax 
(!cj.,  Vu,  Employs  15  njfii.  Organized  HK)2,  under  lawtj  of  New  York, 
with  ni}iitiili}iatiuJi  ll.MKI.fKN},  tiliat-t*s  $10  pan  A.  A.  Sujnner,  president; 
Haniuel  Hryant,  aerrelary;  Holjt>  G,  LoBf^iler,  geneml  manager.  Lands, 
l,:iil)  n(Ti»i^,  \n  the  Virgilina  district  of  Virginiii  and  North  Carolina^  with 
a  fiHhurp  vein  in  »dii»<t,  opened  l»y  the  Tuck  shaft  of  125'  and  the  Glasscock 
ttlmfl  of  203'  showing  i-upntc,  tTwilachitc  and  azurite  to  depth  of  W,  vnXh  ^ 
knvrr  porlionti  Hho\^inK  ehsilcoeite,  iMirnite  and  chalcopynte,  with  quarts  H 
aiul  epidnle  pan^tie,  giving  average  asMiiys  of  4%  copper  and  1  oz,  to  2  oz. 
iiilver  pi't  foil,  with  tracer  of  gold.  Ha«  ga^K^linc  powen 
POOLE  GROUP.  ARIZONA. 

Mine  ollice:  Waahtngt^on^  Santn  Cmz  Co.,  Ari».     E.  M.  Hay,  sui>erin- 
ie*ndent.     Oreii  carrj''  copper*  gold»  silver  und  Icad^     Has  ateatu  power  aiul 
eniplovH  nliout  2D  men. 
POONA  ft  MATTA  DARRA  MINES.  AUSTRALIA. 

Ofttce:  care  of  C  H.  MusHcy,   Hrnken  Hill  Chaml>er8,  Adelaide,  South 
.\n«tniUfl,     Landa,   240  acre^,   adjoining   the  Moonta  njine,   on  the  Yorke 
IVniriMula,  S<iutli  Australia.     Kxis  shaft.*?  of  120*  and  228',  showing  rich  ore  ^ 
in    pi'iiniiHing    quantities.  ^ 

PORCUPINE  MINE.  COLORADO. 

Otficc:  AshcT\ift,  Pitkin  Co.,  Ci>lo.     M.  1\.  Sweeney,  owner. 
PORTAGE  LAKE  ft  BISBEE  MINING  CO.  ARIZONA. 

i*llice:    12   First    National    Bank    lildg..   Hancock,   Mich.     Miiie  office 
Hishee,  (Wluse  Co.,  Aril.     Employ*  12  men, 
lawi*  of  Arizona,  with  capital iiuition  $l»000,000, 

the  Portage  l^ake  &  Calumet  Development  Co.  John  Funkey,  president; 
\Vm.  H,  Mas»in,  viee-])re8ident ;  Wna.  Condon,  secretary';  J.  E.  O'Neill,  trcua^ 
Ufvr;  Gus  Funkey,  su^K^rintendent.  1.4&nda,  9  full  and  3  fractional  elaima^ 
urea  200  arirw,  patented  and  ouned  in  fee,  3  miles  f$outhea£^  of  Bisbe«, 
wall  Unindarv'  line  l.SOlf  southeast  of  Calumet  k  Cochise.  Formation 
vh  hmc^«tnne.  Mith  a  porphyr>*  eontaet.  Has  a  300^  aliaft  with  twp  compart- 
tlienV!«,  f^fteh  I*  6'  5^uarc  and  u^ll  tunberrct  Shaft  is  pfoving  very  wiet 
and  ^inkinic  1-*  tenqiorarily  suspendeil,  steaming  capacity  being  ifinffictal 
lo  haridif'  i^^ter  and  opefmt«  air  cf^mptTsssaor  and  hoist  simultaiieoiulsr.  tbm 
a  j^mall  nir  et^mpnnssor  and  Worlhington  ^inkii^  pump  •ad  haa  ordcf^  a 
*'^^>    f^   ^^^i»t      Haa  a  lwidtiig4MHM»»  biiiik4ioi»  mi  mitliy  and  pfama 
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C>rganized  .\pril,  1903,  under  fl 

>0,  shares  $1  par,  succeeding  ™ 


PORTAGE  LAKE  dt  BISBEE-FOZOS, 

beginning  diamond  drilling.     While  no  ore  Ka«  lMH?n  fi>urid  in  the  shaft, 
indications  are   protiouiu-ed  favomhic    Uy  ihoi^  best  acquainted   with   (he 
Wamn  district . 
PORTAGE  LAKE  &  CALUMET  DEVELOPMENT  CO.  ARIZONA. 

Reorganized,  April,  11H)3,  as  Portage  l^ke  <k  Bbbee  Miiiinp  Co. 
PORTLAND  COPPER  MINING  CO.  WYOMING. 

Mine  othte:   Battk%  Carbon  Co*,   Wyo. 
PORTLAND  MINING  CO.  BRITISH  COLUMBIA, 

Office:  ID  North  Seveuth  Si,^  Tt^m*  Hunt*',  Ind.  Mine  oHire:  Aspen 
Grove,  B,C.  'Employs  5  to  1(1  iiicn.  t Organized  UHH,  under  laws  *jf  BritLsh 
Columbia,  with  capitalization  S1't,(KKJ,  fcihart\s  1  etnt  piir»  strirlly  nnM-?i»H«?f'«ia- 
We,  Aadrew  J.  Crawford,  president;  M,  T.  Hidden,  see  ret  a  ry;  J.  E.  Bute, 
psnnnl  manager.  Lands,  4  patetited  tiaimst,  are-a  2(M  aeres,  aina  IfiO  aerc3 
niiscelliineous  lands^  in  the  Aspen  Gro\'e  distriet,  tthuwiug  10  \ein»,  of  which 
2  under  development  gi\'e  lissays  of  15*/r  copi>er,  n  oz.  »il\rr  and  80  centii 
M  per  ton,  from  eaH>onate  and  sulphide  ore.s.  li:±s  a  1^5'  shaft  and  32* 
tumwl,  Plaa^  buiWiniK  a  $2(Kium  snielter. 
KIRTLASD-IMHAHA  COPPER  MINING  CO. 

Diiineorpunifed  S^jit^mbir.    {V'*'i   w»Ui  all  debtM^  paid. 
PORTLAND  (ROSSLAND)  MINE,  LTl>.  BRITISH  COLUMBIA. 

Offices:  23,  Lejidenhall  St.,  London,  E.  C,  En^.     Mine  <ifTir*^:     RosMland, 
B.  C.    H,  Fri«by,  Jr.,  ehairman ;  \\\  A.  Stearics,  setretary;  S.  S.  S^>renuon, 
tnine  manager.    Capital,  nominal^  £120,000.     Lands*,  50  iteres,  on  Sophie 
Mountain,    Roasland. 
PORVENIR  DE  SONORA  CO.  MEXICO. 

Reorffanized,  1902,  a.s  Coast  Line  Clipper  Co, 
POSTAL  GOLD,  PLATINUM  &  COPPER  MINING  CO.  WYOMTNG. 

Office:  901-1H8  Madison  St.,  Chicago,  III  Mine  olHce;  Rambler,  Carbon 
Co.,  Wyo.  H.  G.  RirhardiKjn,  president  and  p;enerai  manager ;  B.  J,  8ommer, 
secretary-  Lands,  5  claims,  area  100  acres^  in  the  Battle  Lake  district,  KfK)' 
from  the  Doanc-Rarabler  mine  of  the  Battle  Lake  Tunnel  Site  Mining  Co., 
opened  by  a  60'  shaft  and  tunnel,  with  abotjt  1,500'  of  underground  openings, 

k showing  a  ledge  about  300'  wide,  from  whicii  a  little  native  copper  and 
Covcllite,  ajssaying  up  to  55%  copper  and  carrying  gold  and  platinum, 
h^ve  been  secured.  Oifieerw  of  company  said  to  stand  well,  but  all  attempta 
^  learn  capitalization  or  secure  other  information  have  been  ineffectuaL 
COMPANLA  MINERA  POTOSINA,  MEXICO. 

Office:  P.  O.  Bnx  68,  San  Luia  Potosi,  Mex.  Mine  office:  Charcas, 
S.  L.  P-,  Mex.  Carlos  Lliden^  manager.  Operates  Guadalupe  y  Anexas 
mines. 

EL  POTRILLO  MINE.  MEXICO. 

Mine  office:  Tnd^;,  Durango,  Mexico.  Victoriano  M&ntoa,  owner.  Ores 
CRTTy   copper   and   sih  er.     Has   gteain    power. 

NEGOCIACION  MINERA  DE  POZOS.  MEXICO. 

Mine  office:  Pozos,  Guanajuato,  Mex.     Operates  Santa  Brigida  y  Anexas, 

Santa  Lucia  and  La  Argentina  mines,  producing  gold,  sdver  and  copper, 
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PRINCESS  ROYAI^PHODICER.  695 

I^SIHCBSS  ROYAL  GROUP.  BRITISH  COLUMBIA. 

Owned  by  Capt.  John  Ining,  et  al,  Victoria,  B.  C,  and  under  bond  to 
•JAmes  Findlay,  et  al,  of  St.  John,  N.  B.     Lands,  120  acres.     Ores  carry  gold, 
^Llver  and  copper,  and  liave  returned  values  of  $120  per  ton  from  smelter 
isFiipments.     Vein  is  4'  wide,  with  pay-streak  of  18*  to  24*. 
S^IRIHCESS  ROYAL  GOLD  &  COPPER  BRITISH  COLUMBIA. 

MnmiG  CO. 

Office:  New  Whatcom,  Wash.  Henr>'  W.  Parrot,  president;  Samuel 
XI>.  Slentz,  secretary.  Lands,  sundry  claims  on  Princess  Royal  Island,  ores 
^»X)m  which  have  given  a8sa3r8  ver>'  higli  in  copper,  with  $4  to  $10  gold  per 

:E^]UHCETOir  COPPER  MINIIIG  &.  SMELTING  CO.  ARIZONA. 

Office:  39  Cortlandt  St.,  New  York.  Mine  office:  Ft.  Huachuca,  Cochise 
C<3.,  Ariz.  Henry  Hamburg,  president  and  general  manager;  Henry  C. 
Adams,  vice-president  and  treasurer;  Herbert  N.  Karner,  secretary;  C.  S. 
^Vright,  superintendent.  Organized  1901,  under  laws  of  South  Dakota, 
'^''ith  capitalization  $2,^100,000,  shares  $1  par;  $1,000,000  unissued.  Company 
^  free  from  debt.  Lands,  3  patented  and  3  unpatented  claims,  area  120 
^4^res,  in  the  Hartford  district,  Huachuca  mountains,  giving  assay  of  10% 
^nd  upwards  in  copper  and  10  oz.  to  50  oz.  silver  per  ton,  with  small  gold 
^"'alues,  from  malachite,  clialcocite  and  bornite.  Adjoining  gold  claims 
^  the  company  show  high  values  in  free-milling  quartz.  Has  4  shafts, 
^^pest  80',  and  tunnels  of  60',  70',  115'  and  250'.  Property  was  opened, 
^Urca  1880,  by  Ben  Williams,  and  is  near  the  Huachuca  Consolidated.  Com- 
l^any  is  honestly  and  con8er\*atively  managed  and  property  is  regarded  as 
Promising. 

1^0  PATRU  MINING  &  MILLING  CO.  COLORADO. 

Mine  office:  Rico,  Dolores  Co.,  Colo.  W.  J.  Scoutt,  superintendent. 
Ores  carry  gold,  silver,  lead  and  copper.  Has  water  and  electric  power  and 
^   SO-ton  concentrator.    Employs  about  50  men. 

^HODIGAL  SON  MINE.  CALIFORNIA. 

Office  and  mine:  care  of  E.  P.  Loring,  Cayucos,  San  Luis  Obispo  Co., 
^al.     Has  limited  development  by  shaft  and  tunnel,  showing  a  vein  of  about 
^'',  carrying  auriferous  and  argentiferous  chalcocite  in  quartz  gangue,  and  tra- 
versing syenite  and  serpentine. 
^ItODUCE  COPPER  CO.  ARIZONA. 

Mine  office:  Mayer,  Yavapai  Co.,  Arizona. 
^ODUCER  MINING  &  SMELTING  CO.  ARIZONA. 

Office:  510-125  La  Salle  St.,  Chicago,  111.  Mine  office:  Casa  Grande. 
^nal  Co.,  Ariz.  Employs  35  men.  J.  W.  McCoy,  president;  E.  R.  Zim- 
Ynerman,  sec^'etary;  Frank  Brownell,  superintendent.  Lands  include  the 
Jack  Rabbit  group  of  80  acres,  in  Pinal  county,  the  Producer  and  C^ntur}*- 
Chicf  group  of  320  acres  and  the  Index  group  of  220  acres  in  Pima  county, 
Ariflona,  giving  a  total  area  of  820  acres.    Property  is  held  under  $30,000 
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bond  and  leaj^n,  on  which  $l4,f)0<1  lias  been  paid.     Main  9\mh  Is  200'.  with 
atKJUt  \<i  mile  c»f  under^rrourul  opeiiinps,  said  lo  nhow  r)2,(KM>  tons  of  nurifer- 
OILS  iind  iirKi'hlifeit>UM  copper  otv..     Had  a  5i>-toii  .snicUt-T  nearly  conipJeted 
at  rUi>t<  of  \\\m 
BL  PROGRESO  filllfE.  MEXICO. 

Mine  offit-e:  eare  of  A.  E.  Turner,  owTier,  Saliinal,  Chiliuahua,   l\ex. 
Ores  ('.irr>'  ,sjlvt*rt  copper  and  le^d,     Hns  steam  power. 
EL  PROGRESO  COPPER  MIHIIfG  CO.  MEXICO, 

Office:  67   Wiill  St.,   New   York.     Miife  office:  Ayutla,  JiiUsco,  Mexico, 
Organized  under  laww  of  Soutli  Diikota,  with  capilidization  |l,oiM),0(K>,  slian^s 
SI  par.     David   B.   RiiKsell,   prt^ident  and  general    maniiger,   Giukdalajam,,, 
Mex. ;  Jtttnes  H.  Hornl>y,  sec^eta^^^     Lands,  ahovit  SO  acres,  including  '*aiitiH 
guas^'  supposed  to  tiave  l>een  worked  hy  Aztecs  and  Spaniards,     Ores  claiine 
to  carry  12%  copper,  a  trace  of  gold  and  12  oz,  sUver  per  ton.     Compan| 
made  unreasonable  pronnBes  of  dividend  returns  wheti  organized*  and  is  ap 
parently  on  the  high-road  to  ruin,  thn>ugh  diavManjsioim  and  lawsuits, 
PROMONTORIO  MINE.  MEXICO. 

A  copper-gold   property  northwest  of  the  city  of   Durango,   Durango,, 
Mex,,  said  to  be  owiietl  l)y  an  Atiglo-Ck"rrnan  company,  and  l-o  have  large  on 
bodies.     Was  erecting  a  100-ton  concentrator  and  small  matting  funiace  at] 
last  accounts, 
PROMONTORIO  MIMNG  &  SMELTING  CO.  MEXICO. 

Mine  office:  Motteznnia,  Sonora,   Mex.     Orejs  carry  copper,   gold  and 
silver*     Ha.^  steam  jMjwer  and  a  small  smelter. 
PROSPER  GOLD  MINING  CO.  NEW  MEXICO. 

Mine  office:  Hilbboro,  Siemt  Co.,  N.  M.     A,  J.  Hireeh,  manager.     Ores 
carry  gold,  silver  and  copper.     Haa  steam  power. 
PROSPERITY  mNE.  ARIZ05A. 

8aid  to  hv  ttnder  development  in  Copper  Basin,  Arixorui. 
PROTECTARO  MINE.  MEXICO. 

Office  and  mine:  care  of  F.  B.  Najara  y  Ca.,  owners,  Topia,  DurangOg^| 
Mex.     Ores  cary^  p>M,  silver  and  copper.     Employs  abotit  50  men.  ^^ 

PROVIBENCE  GOLD  &  COPPER  CO.  CALIFORNIA. 

Office:    017    Homer   Laughlin    Bldg.,   Los    Angeles,    CaL     Mine    office: 
GoldstoneCamp,  Fenner,  via  Blake,  San  Bernanlino  Co.,  Cal.     P.  H.  Mathews, 
president;  W.   E.   Baxter,  vice-president  and  treasurer;  A.  Samuel   Park 
secrt^tary;  F.  H.  Mi^ssmore,  auditor     Orpani/ed  November  2,   1901,  undui 
laws  of  Arizona,  wilh  rapitalii'-alion  S3,tKiO,ni)0,  shares  $1  pj»r.     Is  free  fpon 
debt  and  has  a  little  cash  oti  hand.     Lutids,  b^i  cliiiniH,  also  S  niillsitcs,  ar 
339  acres,  patents  applied  for,  in  the  Arrow  \\\hh\  dixirict,  showing  15  fiH;>uf 
veins  carrying  sulphide  on«4  assaying  about    !%  cop|:>er  and  $-1  lo  Sl.CHlO'' 
gold  per  ton^  witli  t^nmll  silver  values.     Has  several  shafts,  all  under  100', 
with  numerous  pits  und  cuts,  also  tmmels  of  155',  220',  and  381'^  giving  a 
total  of  2,100'  t>f  undergrr>und  opeaiugs.     Will  continue  development  work 
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during  1004.     Company  ia  composed  of  men  of  excellent  personal  standing 
and  property  regarded  as  promising. 

MIHA  LA  PROVIDENCIA.  MEXICO. 

Biine  office:  Gavilanes,  Durango,  Mex.  Anastasio  Lugo,  owner  and 
manager.  Ores  carry  silver  and  copper.  Has  a  ISC  main  shaft,  with  water 
power,  and  employs  about  40  men. 

prudehtial  group.  California. 

Office:  care  of  H.  S.  Reed,  manager,  Medford  Ore.  Lands,  near  Shelly 
Creek,  Del  Norte  Co.,  Cal.  Opened  to  limited  ext<»nt  by  shaft  and  tunnel, 
showing  2  veins,  25'  to  30'  in  width.  Ore  is  pyrrhotite,  carrying  copper, 
Sold,  silver  and  zinc  in  small  percentages. 

PmUDEimAL  copper  MINIlfG  CO.  ARIZONA. 

Office:  18  Custom  House  PL,  Chicago,  111.  Letter  returned  unclaimed 
from  former  mine  office,  Prescott,  Yavapai  Co.,  Ariz.  Stiea  Smith,  president ; 
G.  Haggott,  consulting  engineer. 

PRUDENTIAL  MINING  &  DEVELOPMENT  CO.  ARIZONA. 

Letters  returned  unclaimed  from  Nogales,  Santa  Cruz  Co.,  Ariz.     Lands, 
12  claims,  adjoining  the  Buena  Vista  group  of  the  Nogales  Copper  Co. 
PSYCHE  MINING  CO.  OREGON. 

Office:  Omaha,  Neb.     Mine  office:  Greenhorn,  Ore.     J.  Fawcett,  man- 
ager.   Ores    carry  gold,    silver    and    copper.     Has    steam    power    and    a 
20^tamp  mill. 
PUERTECITO  COPPER  CO.  MEXICO. 

Assets,  a  lawsuit  against  Col.  W.  C.  Greene. 
lOJGET  SOUND  COPPER  MINES.  BRITISH  COLUMBIA. 

Mine  office:  Van  Anda,  Texada  Island,  B.  C.     Wm.  Law,  superintendent. 
Has  a  copper  ore  body  with  a  heavy  gossan  capping  of  fair-grade  iron  ore. 
I*UGET  SOUND  INVESTMENT  CO.  BRITISH  COLUMBIA. 

Letter  returned  unclaimed  from  fonner  office,  Irondale,  Washington. 
Had  copper  claims  near  Gillies  Bay,  southwestern  Texada  Island,  B.  C. 
PUGET  SOUND  REDUCTION  CO.  WASHINGTON. 

Office  and  works:  Everett,  Snohomish  Co.,  Wash.  Has  three  30x180* 
^^Ust  furnaces,  one  of  which  is  running  on  copper  ores,  producing  a  matte 
Averaging  50%,  which  is  blown  up  to  blister  copper  in  a  reverberatory  furnace 
*nd  shipped  east  for  electrolytic  refining.  This  plant  is  the  only  commercial 
Producer  of  arsenic  in  the  United  States,  making  about  five  tons  daily,  from 
Monte  Cristo  ores. 

^GWASH  RIVER  COPPER  CO.  NOVA  SCOTIA. 

Office:  care  of  Alfred  P.  Merchant,  secretary,  Gloucester,  Mass.  Or- 
SUdsed  November  3,  1903,  under  laws  of  Massachusetts,  with  capitalization 
^100,000,  divided  into  $40,000  of  7%  preferred  and  SG0,000  of  common  stock, 
^  isBued.  Lands,  320  acres,  on  the  upper  Pug^-ash  river,  in  Cumberland 
county,  Nova  Scotia,  said  to  show  chalcocite  in  sandstone. 
FDUDO  MINING  CO.,  LTD.  PORTUGAL. 

Offices:  5-6,  Great  Winchester  St.,  London,  E.  C,  Eng.  J.  Silva,  chair- 
lDao;C.  E.  Wilkey,  secretary.     Capital,  nominal,  £165,000.     Lands,  22  min- 
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cral  eaOK^mmm  in  ibe  B«|ft  dtftrkrt,  province  of  Al«ftiteio,  Foirt«g«L 
COMPAmA  P£  ICOIAS  T  FUHDiaOW  DE  PUQU10&  G 

Mine  ofiice:  htm  VuKpuom,  Rancagtts,  Chile.    OpeaAm  ibe  Saala  RMa, 
fUeardila,  Mond^  luid  Mugrtnlenn  oiiiieB,  opened  1897,  on  * 
fiade.     Hii£  steam  po«er  aiid  smelter,  employtng  sei-eral  hundred  tneix. 
PUUtAB  COPPER  &  GOLD  MUTIKG  CO.  K 

ihippciiied  to  Itave  had  land.^  near  Tres  FiedrM,  Ta<»  Co.,  X.  M.  Betij. 
V.  Co^nirii  wa«»  prurnotef  arid  president,  Compatiy  guaranteed  10%  drrt- 
dcndn  for  ti^c  yeaiv,  wlieu  seUing  stock,  and  present  addreee  is  unkncywiL 
PYNE  SEELTIIfG  CO.  CALIFORHIA. 

OlTjri-;  i*;  Fir^t  National  Bank  Bldg./S«ci  Francisco,  Cal.  Work^  office 
Wcjil  Aluntcdtt,  Alameda  Co.,  Cal.  P.  W.  Pyne*  manager;  Geo,  H.  Hand, 
ntificriiiterident.  Worbi  tiave  a  daily  ciipacity  of  lOU  lont!,  but  are  idie»  oaring 
to  tiiifcation  witli  gardeners  in  the  vicinity.  Company  is  said  to  be  reopentog 
the  Markiiy-HyaTi  mine,  near  Stent,  CalifomiA. 
PYRAMID  COPPER  CO. 

Organi/t'd    VMY2,  with  capitalization  of  1500,000—1300  paid   in. 
PYRAMID  COPPER  SYNDICATE,  LTD.  BRITISH  COLUMBIA. 

(){\m*^:  Mcw>r|£ntr  Statif>n  Clianihtrs,  London,  E.  C,  Eng-  W.  Smith, 
errrctary      Capiiid,  uoitjinid,  £2(),tKJ<*.     Land^,  1C»  claimtt  at  P\'ra mid  Camp, 

PYRAMID  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

OITk'O  and  inine:  19  Ba«hford  Hldg.,  Pre^cott^  Yavapai  Co,,  Ariz-  W. 
W.  Mundrt,  gciienil  mnuagor.  Capitalization  11,200,000,  share?*  $1  par, 
Lands^  12  rUiiniw,  area  about  2U0  acres,  5  niile^s  from  Skull  Valley  station, 
opened  by  a  mimber  of  shaft*  of  25'  to  75'  depth  on  a  T  vein  assaying  7% 
copper  and  ft  ^fjld  per  ton  from  sulphide  ore. 
PYRENEES  COPPER  MINES,  LTD.  FRANCE. 

OITirrx:  li,   I'nioti  Court,  Loudoti,  E.  C,  Eng.     C,  Browne,  secretary. 
Capital,  fiomiiml,  £150,000.     Laudi^,  1,704  acres,  in  the  department  of  Ba£<ic« 
Pyrene».t8,   Kniitre^ 
PYRENEES  MINERALS,  LTD,  FRANCE- 

(>iric<?«.  :v_\  Great  St.  Helens,  London,  E.  C,  Eng.  Sir  R.  Badlie,  chair- 
man; J.  Gray,  secretary.  Capital,  nominal,  £160»000'  issued^  £85,000; 
dt^hinitures.  £t^(),OrH)  first  niorigage  ^(  Lauds,  I»818  neres,  including  Akcn 
wilvf^r  and  ropjier  mines  in  the  department  of  Ariege,  France.  Has  a  20-ton 
smelter. 
PYRITE  KINO  COPPER  MINING  CO.  SOUTH  DAKOTA. 

Otlire:    I^i)c«tone.    Minn.     Property   is    in   the    Black   Hills  of  South 
Dakota. 
PYTHON  GROUP.  BRITISH  COLUMBIA. 

Claims  ncjir  Kamloops,  B.  C.     Said  to  have  been  bought  by  Montreal 
and  New  York  capitalists,  who  purpose  extensive  developmental 
Q.  S.  GOLD  BONING  h  SMELTING  CO.  WASHIKGTOll. 

Otiicts:  Spnkano,  W'aah.  Mine  office:  ConconuUy,  Okanogan  Co.,. 
Wiiah.    S.  E.  Barron,  superintendent.     Ore»  carry  gold  and  copper. 
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QUARTSTTB  mHIKG  CO.  NEVADA. 

Office:  19  liilk  St.,  Boston,  Mass.    Mine  office:  Searchlight,  Nev.     F. 
'J,  Harrington,  superintendent.    Mine  is  primarily  of  gold,  with  silver  and 
copper  as  by-products.    Has  steam  and  gasoline  power,  35-8tamp  mill  and 
lOQ-ton  cyanide  plant,  employing  about  75  men. 
QUEBEC  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

Letter  to  Deadwood,  B.  C,  returned  unclaimed. 
Xsk  QUEBRADA  GROUP.  VENEZUELA. 

Includes  the  principal  mines  of  the  Quebrada  or  Aroa  district  of  Vene- 
xuda,  which  have  produced  about  60,000  tons  of  fine  copper.  Group  inchides 
thB  Oimuragua  mine,  having  a  vein  of  carbonate  ore  V  to  b'  wide ;  the  Titiani 
mine  with  vein  2^  to  25'  wide;  the  San  Antonio  mine,  with  vein  of  3'  to  18', 
and  the  Quebrada  mine,  with  a  vein  50^  to  75'  wide,  2,000^  long  and  of  un- 
known depth,  from  which  oxide  and  carbonate  ores  have  )>een  mined  in  the 
alteration  sone,  leaving  a  large  body  of  sulphide  ore,  averaging  ])robahly  5% 
to  6%  copper,  in  the  lower  workings.  Idle  since  1894,  ))ut  at  some  future 
time,  when  Venezuela  is  given  a  settled  government,  must  become  one  of 
the  world's  big  mines,  as  the  considerable  production  already  se<>ured  is  merely 
the  cream  skimmed  from  a  big  pan  of  milk. 
QUBEH  MimifO  ft  MILLIN6  CO.  NEW  MEXICO. 

Biine  office:  Cooncy,  Socorro  Co.,  N.  M.     G.  Brown,  superintendent. 
Lands  include  the  Copper  Queen  mine,  producing  copper,  gold  and  silver. 
Has  steam  power  and  a  15-stamp  mill. 
QUBEir  OP  ARIZONA  COPPER  CO.  ARIZONA. 

Office:  517-10  Wall  St.,  New  York.  Mine  office:  20  Lawler  Bldg., 
Preacott,  Yavapai  Co.,  Ariz.  Capitalization  $5,000,000,  shares  $1  par.  F.  A. 
Tuttle,  president;  E.  N.  Darling,  secretary.  Company  Is  a  tlevelopment  and 
promotion  corporation  and  has  extensive  holdings  in  various  subsidiary 
ttuning  companies.  Supposed  to  have  consolidated  in  1902  witli  the  Belcher 
Gold  Mining  Co.,  Bullwhacker  Mining  Co.,  Empress  Mining  Co.,  and  Sunlight 
Mining  Co.,  under  the  hideous  title  of  Great  Belclier- Bull  whacker  Gold 
Mining  Co.  Name  apparently  put  the  property  to  sleep,  as  nothing  has 
been  heard  from  it  for  two  years. 
QUEEN  BEE  GROUP.  ARIZONA. 

Mine  office:  Kingman,  Mohave  Co.,  Ariz.     Is  opening  the  White  Copper 
mine. 
QUEEN  BEE  MINING  CO.  AUSTRALIA. 

Mine  office:  Cobar,  Robinson  Co.,  N.  S.  W.  Australia.     Is  developing 
claims  in  the  Bee  Mountains,  11  miles  southeast  of  Cobar,  showing  a  50' 
Vein  giving  assays  up  to  45%  copper,  with  fair  gold  and  silver  values. 
QUEEN  OF  BRONZE  MINE.  OREGON. 

Office :  care  of  Wm.  Tufts,  Denver,  Colo.  Mine  office :  Takilma,  Josephine 
Co.,  Ore.  J.  P.  Murphy,  superintendent.  Ores  are  auriferous  sulphides, 
aautying  12%  to  60%  copper.  Has  steam  power  and  is  sinking  a  OOO'  shaft. 
QUEEN  VICTORIA  MINE.  BRITISH  COLUMBIA. 

Mine  office:  Beasley,  B.  C.    Has  a  big  bluff  of  copper  ore,  claimed  to  be 
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300'  wide  and  40O'  long,  with  rliyolit6  walk.    Is  claimed  property  C4lti  woHc 

profitably  on  ores  of  S4  per  ton  xaluc. 

QITEEN  OF  THE  WEST  MIUIFG  CO.  COLORADO, 

Mine  office:  Ontrtd  City,  Gilpin  Co.,  Colo.     L.  C.  Moe,  superintendent. 
Ores  carry  Rold,  sihcr  and  copper.     Haa  steam  ptiwer. 
QUEENSLAND  COPPER  CO..   LTD.  AUSTRALIA. 

Offices;  t>»  Princes   St.,  London,  E.  C,  Eng.     Mine  office:  Mt.  Perry » 
Queensland,  Australia.    Employs  about  300  men.   Capital,  nominal,  £500,000, 
half    in    t>%  cunmlative  preference  and   liall  in  ordinary*  shares;  issued. 
£1-71*772,     Ls  a  dividend  payer.     Geo.  Grinneli-Milne,  ctiairman;  Allan  Gibb, 
mine  manager;  J,  S.  ilacArthur,  consulting  engineer;  J.  G.  Tait,  secretary< 
Lands  include  the  Mt.  Perry  and  Reed's  Creek  mines,  area  650  acre«,  frceho! 
also  the  Great  Freehold  mine,  area  811  acres,  all  in  tiie  \icinity  of  Mt.  Perryj 
Herberton  district,  Queensland,     The  Great  Freehold  lias  a  nearly  vertici 
fissure  vein  in  granite,  averaging  about  5'  wide  and  ha\^ing  an  18*  pay8t] 
carrying  chaleopjTite  averaging  about  14%  copper,  with  fair  gold  and  silv 
values,  opened  by  a  200^  main  shaft.     The  Mt .  Perr>'  and  Reed^s  Creek  inin 
have  similar  fissure  %'eiii9  in  granite,  the  main  vein  being  about  12'  wide,  with 
pay-9treak  averaging?  7^  to  S*  width  on  the  upper  levels  and  10*  on  the  lower 
levels,  giving  retvirtw  of  about  10*^  copper.     Thcfie  mine^  ha\'e  15  shaft, 
of  120'  to  800'  depth,  with  ore  reser\'cs  nf  about  30.000  tons.     The  compun] 
also  works  tlie  Greenl>ack,  Potosi  and  Wolca  minea,  in  the  Wolca  districi 
and  the  Boolboonda  and  Edena  mines,  carrying  auriferous  and  argentiferoi 
copper  ores,  in  the  Bootboonda  district. 

The  smelter,  liuilt  at  Mt.  Pem^,  in  1902,  has  one  ^O-ton  and  one  90-toi 
water-jacket  bla'*!  furnace,  and  it   is  plarmtHl  to  install  a  converter  plant. 
The  smelter  h  connected  with  the  principal  mines  liy  a  tram-line,  and  also 
does  eiietom  smelting.     In  1902  the  prodnrtion  of  the  company  was  861  long 
tons  of  copper,  24,700  ox,  silver  find  260  os^.j*old,  from  5,HH)  ions  ore  smelt 
giving  average  smelter  returns  of  10.6%  copper,  4.7  o^.  silver  and  0.05 
gold  per  long  ton.    In  No\ember,  1903,  the  production  was  185  tons  of  matt 
carrying  128  t4r>na  of  refined  copper,  niadc  from  800  tons  of  ore,  gi\ing  an  avi 
age  of  16%  copper  from  ore  smelted.     The  property  is  well  liandled^  and 
W'-hile  its  veins  are  small  they  are  persistent,  and  the  ore  is  rich, 
QUEENSLAIO)  MINES  EXPLORATION  CO.  AUSTRALIA, 

Dcaci 
QUEENSLAIH)  SBtELTING  CO.,  LTD.  AUSTRALU* 

iXfu-as:   Dash  wood    House,    London,    E.   C,   England.     Works   olTice 
Aldershot.  Man^'lx>rough,  QueeniJland,  Australia.     Chas.  Poston,  chainnan 
.Vrtlnir  Kift,  secretary  and  managing  dirtvlor.     Capital^  £50,000,  in  £30,0i 
cumulativ^e  5%    preference  shares  aiid   £20,000  ordinary'  shares.     Debe 
tvircfl^  £37,800  authorized;  £65,0<10  issued,  in  £100  l>ondB  at  5%,     Ptopert; 
in  1.168  acres,  freehold,  with  smelting  plant  having  furnaces  for  reduction 
eopper,  gold,  silver  and  lead  ores. 
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QUEENSLAKD  PIONEERS,  LTD.  AUSTRALIA. 

In  voluntary  liquidation.    H.  S.  Smith,  liquidator. 

QUICKSILVER  lONES,  (CALIFORIOA,  CALIFORNIA  &  OREGON. 

U.  S.  A.)  LTD. 

Offices:  Broad  Street  House,  London,  E.  (•.,  Eiig.  W.  Alia  way,  chair- 
nian;  W.  Harvie,  secretary.  Capital,  nominal,  £150.000.  In  addition  to 
cinnabar  claims  company  owns  10  copper  claims,  area  200  acres*,  in  Del 
^'ortc  county,  California,  and  Curry  county,  Oregon. 

COIPANIA  EXPLOTADORA  DE  LA  MINA  MEXICO. 

DE  COBRE  QUILILLA. 

Office:  Scranton,  Pa.  Mine  office:  Ameca,  Jalisco,  Mex.  Employs 
^  to  60  men.  Chas.  S.  Weston,  president ;  John  W.  Fowler,  secretary  and 
treasurer;  Independence  Grove,  general  manager;  Felix  Orozco,  superintend- 
ent. Lands,  50  pertenencias,  area  123  acres,  in  the  Ameca  district  of  Gua- 
^hinango,  showing  2  fissure  veins  in  porphyry,  of  which  one,  averaging  4' 
"to  0*  width,  is  opened  by  5  shafts,  of  40'  to  190'  depth,  and  by  5  tuimels, 
longest  460^,  with  about  1,500'  of  underground  openings.  Ores  give  average 
«nay8  of  about  9%  copper,  10  oz.  to  25  oz.  silver  and  S3  gold  per  ton. 

^pJDICT  MINING  CO.  MICHIGAN. 

Office:  45  Broadway,  New  York.  Mine  office:  Hancock,  Houghton  Co. 
SlidL  Employs  about  1,700  men.  Incorporated  1848,  under  special  Michi- 
9Q  charter;  reincorporated  March  6,  1878,  for  30-year  term,  under  general 
inuning  laws  of  Michigan.  Capitalization  $2,500,000,  shares  $25  par. 
"Vm.  R.  Todd,  president;  Chas.  J.  Devereaux,  vice-president;  preceding  offi- 
cen,  Cleveland  H.  Dodge,  Issac  H.  Meserve,  Danl.  T.  Brigliam  and  Don  M. 
Dieldnson,  directors;  W.  A.  O.  Paul,  secretary  and  treasurer;  John  L.  Harris, 
■Qperintendent;  Jas.  W.  Shields,  mill  superintendent;  Thos.  Whittle,  mining 
Optain;  Chas.  K.  Hitchcock,  engineer;  Will  P.  Smith,  smelter  superinten- 
^ient;  Wm-  Bath,  smelter  clerk ;  John  Funkey,  master  mechanic ;  Old  Colony 
"ftwt  Co.,  of  Boston,  transfer  agent.  Dividends  for  1903  were  $5.50  per  share, 
Siviog  total  dividend  disbursements  of  $14,470,000.  First  dividend  was 
~  Pwd  1862  and  profits  have  been  divided  among  shareholders  regularly  each 
*^iceeeding  twelvemonth,  with  the  exception  of  the  years  1866  and  1867. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1903,  disclose 
^le  following  figures: 

Amount  cash  paid  in  on  capital  stock $2,500,000.00 

Amount  paid  in  by  conveyance  of  property  to  company ....   1,000,000.00 

^  Entire  amount  invested  in  real  estate 2,500,000.00 

Amount  of  personal  estate 811,207.26 

Amount  of  unseciu^  or  floating  debt 223,746.02 

Amount  due  corporation 292,898.80 
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The  rollov\  uig  table  compares  figures  of  production,  iucome,  cost« 
dividends  for  the  years  1900  to  1903: 

1903- 

Mineral,  jxiuud*  25,1220,220 

Copper,  poijnds  ,...,.,.    . .  18,41>8.288 

Gro*«  receipts , $2,447,351 

Expenditures  at  mine 1,573,863 

Goiwtruetioii  account. ,  .  ,  . ,  117^775 
Smelting  and  misceilajicous.  234,500 
Net  mining  profii  521.122 

Otiier  inc-ome    ,  17,804 

Tot^l  net  profit  .  .7:^8,920 

Dividends 550,000 

Balances -11 ,074 

The  deficits  shown  in  the  preceding  Iwble  aix;  the  difference«  helw 
net  earnings  and  dividend  payments,  and  came  frotii  the  surplus. 

The  following  table  shows  stati^lirs  of  production,  costj?,  etc.,  since  1864*' 


19<J2, 

190L 

1900. 

20,425,620 

27,778,268 

18,491,749 

18,988,491 

20,540,720 

14,116,551 

S2,275,819 

S3,327,07! 

12,353,41^ 

1,477.813 

1.6(JL535 

l,lfi2,4|i 

96,124 

167,192 

6m,8« 

234,97s 

200,303 

157,3H 

4rj<i,9<H 

1,352,039 

42S,75T 

31,096 

72,.503 

2[,t2i> 

198,0041 

l,424,M2 

4l't>r.: 

7iKl,0m) 

900,000 

1W_H>.<.'1M,^ 

-2t)2,miO 

+  524,542 

^50,124^ 

Yoar^  Product. 

Potmds, 

1864 2,498,574 

1865 2,720,980 

1866.. 2,114,220 

1867 1,921,620 

1868 .1,417,941 

1869 .,    .2,417,365 

1870 2,496,774 

187L  , 2,409,-501 

1872 2,269,104 

1873 .2,621,087 

1874,. 3,050,154 

1875 2,798,281 

1876 3.073,171 

1877 2,837,014 

1878. ,2,991.050 

1879 .2,639,9.SS 

1880 .3,609,250 

1881 5,702,006 

1882.......... 5,682.603 

1883 6,012,239 

1884-.- 5,680.087 

1885.* ....5,84.S,497 

1888. 5,888,517 

1887..    5,603,691 

IHSS  .6,367,809 


Yidd  fttie 


cm»p«r  prr 
lathotn 


hroken. 

Pouhtb. 

562 

501 
451 
526 
447 
446 
528 
441 
391 
491 
577 
485 

mi 

467 
395 
403 
563 
766 
800 
8.50 
722 
710 
638 
781 
PifMI 


C(j*«t  per 
pound  exdu' 

Price  flive  of  c«n-  Numb« 

nhtttin«Ni,  struct  ion.  of 

TenO.  C«ol*.  mmer*. 

44.8  26.7  242 

212 

3L3  29.0  227 

22.7  18.9  167 

25.2  23.1  157 

21.9  16.7  210 
21,5  15.3  181 

22.8  15.2  104 
32.5  22.9  233 

26.5  18.6  223 

21.9  15.1  234 
22.7  15,8  217 

20.0  15.7  227 

18.6  15.1  247 
14.9  14,0  234 

16.3  13.7  212 
18.5  11.8  192 

18.7  10,6  212 

17.1  9.5  162 
13J  8.9  165 
122  8.6  157 
11  »  7.5  132 
ILl  6.8  140 
11.7  8.6  142 
15,9  10.1  158 
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Statistics  of  production,  costs,  etc.,  since  1864 — Continued. 

Yield  fine  Cost  per 

copper  per  pound  exclu-  Averas e 

Year.  Produet.  fatliom  Price       sive  of  oon>  Number     monthly 

broken.       obtained,     struction.  of  contract 

Pounds.  Pounds.     .   Cents.  Cents.  miners.         wages. 

1S89 6,405,686  690  12.0  9.4  145  49.15 

1890 8,064,253  769  15.7  8.2  146  52.60 

1891 10,542,519  685  12.8  9.1  182  53.40 

1892 11,103,926  572  11.2  8.8  238  53.75 

1893 14,398,477  574  10.4  7.1  259  49.60 

1894 15,484,014  584  9.5  5.7  285  50.70 

18d5 16,304,721  517  10.1  5.9  336  50.00 

1896 16,863,477  477  10.9  6.5  379  52.00 

1897 16,924,618  481  11.1  6.8  393  52.52 

1898 16,354,061  513  12.0  6.8  381  52.50 

1899 14,301,182  427  17.0  8.1  401  56.72 

1900 14,116,551  391  16,6  9.3  433  62.00 

1901 20,640,720  409  16.1  8.8  533  62.00 

1902 18,988,491  347  11.9  9.0  562  62.00 

1903 18,498,288  325  13.2  9.7  586  62.00 

The  mine  is  opened  on  the  Pewabic  amygdaloid,  which  has  an  average 

dip  of  52**  to  54**  at  surface,  and  approximately  37°  30^  at  a  depth  of  5,000' 

in  the  lowest  workings,  the  shafts  following  the  pitch  of  the  lode  on  catenary 

corves.    The  average  width  of  the  lode  is  about  20^' in  the  upper  workings, 

but  is  materially  narrower  at  the  bottom  and  the  copper  values  are  also  less, 

the  rock  showing  very  little  heavy  copper  in  the  lower  stopes,  but  being  more 

unifonn  in  values  than  above,  where  it  was  decidedly  bunchy.    The  lode  has 

to  extreme  width  of  40^  at  several  points  and  is  only  lO'  to  15'  wide  in  No. 

8,  the  norlhemmost  shaft.    About  one-third  of  the  production  was  heavy 

-  (opper  some  years  ago,  but  this  has  decreased  to  about  15%  of  the  total 

fflineral,  though  probably  20%  of  the  total  refined  cop'per,  at  present.     In 

the  upper  levels  inmiense  masses  were  frequently  found,  these  ranging  up  to 

300  tons  in  weight.     The  southernmost  drifts  in  the  Quincy  are  under  the 

viQage  of  Hancock  and  nearly  3,000'  below  the  mean  water-level  of  Portage 

Lake,  while  the  northernmost  workings  in  the  Mcsnard  shaft  are  about  8,000' 

from  the  breast  of  the  southern  drifts,  with  about  a  mile  of  the  lode  untouched 

on  the  Mesnard  and  Pontiac  tracts  north  of  No.  8  shaft.    The  walls  are 

fltfong  and  little  timbering  is  required,  dr}'  walls  being  built  of  waste  rock  in 

wide  stopes,  thus  saving  the  cost  of  hoisting  wortliless  rock  and  the  expense 

of  extra  timbering.     Fire  doors  have  been  installed  and  every  precaution  is 

taken  against  fire.     Miners  are  carried  io  and  from  their  work  in  man-cars 

hMmg  30  men.     All  hoisting  cables  are  inspected  frequently  and  every  care 

tftken  to  prevent  accident^.     Shafts  are  sunk  mainly  in  the  foot-wall,  ob- 

viatiDg  the  necessity  of  leaving  large  quantities  of  lode-rock  unmined  for 

pOlan. 

The  Quincy  has  several  cupriferous  amydaloids  in  addition  to  the  Pe- 
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wabic,  and  was  opened  originftlly  m  1S4S  on  the  Quincy  amypdaloitl,  n] 
bed  lying  i*ome  distance  west  nf  I  he  Powaliic,  but  abaridoiip^i  wben  tl>c  l\ 
bic  lode  was  opptieti  in   lsr»0.     There  is  ii  fool-wall  l*nirirh,  kiio\^ii  ns  j 
Pewabic  East  Lode,  undr-rlyiuiy;  and  pamUeling  the  main  bed,  which  oeca 
ally  yields  ^ootl  re!  urns.     Tlu*  so-called  West  lode,  300'  we^^t  of  the  Pew 
has  been  opened  by  crosseuts  from  the  3r»th,  39th.  40lh,  44th  and  49lh  ie^ 
showing  fairly  well  on  the  3!Jth  and  40th  levels,  but  poorly  elsewhere.    A  I 
work  waa  done  on  this  hide  in  1903  on  the  39fh  level,  north  of  Xo,  7f 
and  several  ntusiII  buncOics  of  gofid  ground  were  opened  and  Moped,  hut 
enough  to  pay  fur  working.     About   150'  west  of  the  West  lode  is  an 
amygdaloid,  averaging  40'  widt  h  and  carrying  more  or  lesi  copper,  which  \ 
aibly  may  prove  workable.     About  l.fHXJ'  weM  of  tlie  Pewabic  \»  thf  Hanw 
amygdaloid,  wliirli  was  narrow  but  fairly  mineralized  where  worked  in  1 
old  Hancock  mine. 

Owing  to  the  absoqjtion  of  the  Pewabic  and  Meanard  mines,  ahaftAi 
numbered  irregularly.     The  southennnost  is  No.  7^  4,840'  deep  to  the! 
level ;  860'  next  north  if*  Xo.  4,  4,190'  deep  to  Ihe  51st  level ;  585'  next  aortllj 
No.  2,  5,080'  deep  to  the  59ih  level;  1,928'  next  north  is  No.  6,  5,0e0'<i 
to  the  58th  level  and  4  JtkS'  north  is  No.  8,  the  Mesnard  abaft,  2,525'  de«f>| 
the  1 9th  level.     Extreme  distance  b  7,541'  between  Xo.  7  and  No,  8  t 
the  Franklin  mine  intervening  lietween  shafts  5  and  8. 

No.  7  shaft,  planned  and  sunk  liy  Mr.  Harris,  t^  on  a  catenary  cunVj 
leaving  surface  at  an  angle  of  53^  but  bottomed  at  about  40^     Tbf  i 
was  sunk  4^000*  in  18  month?*,  through  exceedingly  rcfraetorj^  ro«*k,  this  I 
made  posHible  by  sinking  and  raising  in  5  sections  simultaneously.    Tlita 
shaft-rockhoitse  is  100'  high,  with  large  wings,  fitted  with  st^am-homnifri 
5  Hoiige  criLshers*     The  hoist  Is  an  AlUii-Cliahuera  Corliss  typje  direet-ftiiil 
engine  of  8,000  h.  p.,  with  cylinders  52x84"  and  winding  drums  28'  iiJ<iia 
eter  by  1 1'^"  face,  earning  S,00(y  of  l}^'*  sieiA  calde.     The  hoist  coni 
B-t^n  wkip  from  a  dept  h  of  1  tj  miles  at  a  speed  of  3,000'  per  minute,  boB 
being  limited  (o  (his  rate  by  an  automatic  cut-off,  which  alsfj  prevent C 
winding.   Starting  a  load  of  5  tons  from  a  depth  of  nearly  one  nvile,  the  I 
if  untouched,  will  check,  after  raising  the  skip  a  few  feet  higher  ihftn  l 
appM>inted  place  in  the  shafthou^,  without  damage  of  any  sort^     The  i 
shaft  earr>ing  the  drum  weighs  60  tons.     The  engine  house  ia  58x94', 
56x92'  boiler  house  adjoining,  botli  of  stone  with  »teel  truaa  roof*. 
fihaft  produces  about  1,000  tons  daily,  or  approximat-ely  30^  of  the  i 
output  of  the  mine* 

The  .sloping  grouwl  tributary*  to  Xo.  4  shaft  is  nearly  exhnn 
a  new  hoist  woukl  be  rerjuired  for  greater  deptli,  and  the  low*  i 
ground  tributary'  to  No.  4  can  be  easily  readied  from  No.  7  by  ele<'»nc  l»» 
No.  4  will  be  abandoned.  The  water  heretofore  forked  from  No*  4  »tBJ 
raised  through  shafts  Noa.  2,  6  and  7,  these  liaving  l,300^galtau  bftUiril 
tlie  ptirp<ise. 

Er|uipment  at  No,  2  shaft  is  practically  a  duplicate  of  tliat  at  Ko*  * 
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No.  6  shaft,  only  200^  south  of  the  Franklin  line,  lias  an  Mis-Cliakners 
boist  with  a  drum  22^0"  in  diameter,  raising  8-tou  skipsj. 

No.  8  shaft,  on  the  Mesnard  tract,  is  showing  dci'idcd  improvement  in 
value  at  depth.  The  hoist,  taken  from  No.  2  shaft,  is  good  for  a  depth  of 
4,000'.  No.  8  has  a  12-drill  Rand  air  compressor  with  17x24''  cyHnders,  the 
boilers,  hobt  and  compressor  being  housed  in  a  single  frame  building.  The 
shafthouse  b  similar  to  those  at  Nos.  2  and  6  in  design  and  equipment. 

Electric  underground  traction,  first  employed  tentatively  in  1901,  is  now 
b  extensive  use  throughout  the  mine.  The  plant  was  instaUed  by  the 
General  Electric  Co.  and  tram-lines  average  about  1,800^  each  in  length,  with 
gradients  of  1.5%  towards  the  shafts.  The  equipment  includes  15  electric 
locomotives,  each  weighing  5,500  lbs.,  standing  3'  high  by  4S'^  wide  and  9' 
long,  with  draw-bar  pull  of  700  lbs.  on  a  level  track,  eacli  hauling  4  or  5  three- 
ton  rock  cars  at  a  speed  of  6  to  8  miles  per  hour,  one  man  caring  for  each 
train.  The  underground  traction  power  plant  is  on  the  57th  level  of  No.  2 
shaft,  having  a  100-kw.  direct  current  generator  operating  the  haulage  system. 
Tram-cars  are  unloaded  into  500-ton  storage  biiLs,  built  on  the  hanging-wall 
side  of  the  shafts,  there  being  such  bins  on  two  levels  of  No.  2  shaft,  4  levels 
of  No.  6  shaft  and  7  levels  of  No.  7  shaft.  This  system  of  storage  obviates 
the  loss  of  time  by  either  the  tram-lines  or  skips  and  adds  at  least  25%  to  the 
lioisting  capacity  of  the  mine. 

The  mine  employs  180  power  drills  in  drifting  and  stoping.  In  1903 
diamond  driUs  bored  1705'  of  holes,  but  nothing  of  special  promise  was  found. 
Tlie  mine  is  troubled  by  air-blasts,  these  being  violent  disturbances  of  a  na- 
ture not  thoroughly  understood,  but  presumably  caused  by  the  settling  of 
superincumbent  rock  in  the  scores  of  miles  of  worked-out  openings,  causing 
violent  compression  of  the  air  elsewhere  throughout  the  mine. 

The  surface  plant  is  exceptionally  complete.  The  62x145'  machine  shop,- 
of  atone,  brick  and  steel,  with  truss  roof,  is  absolutely  fire-proof,  and  has  a 
traveling  crane  covering  the  entire  shop,  and  a  complete  equipment  of  mod- 
em machinery'  and  tools.  Adjoining  is  a  53x69'  compressor-house,  of  stone 
and  steel,  with  fire-proof  truss  roof,  housing  two  60'-drill  cross-compound  two- 
stage  condensing  right  and  left  hand  Corliss  air  compressors,  so  connected 
'  that  air  from  them  is  available  in  any  part  of  the  mine,  the  cross  connec- 
tion eliminating  danger  of  inadequate  air  supply  through  disabling  of  either 
section.  Steam  from  the  compressor  plant  exhausts  into  a  dam  built  for  the 
purpose.  \  plastered  brick  tunnel  connecting  boiler  house,  machine  shop 
<nd  compressor  plant  serves  as  a  conduit  for  steam  and  air  pipes.  The  black- 
«mth  shop  is  50x154',  with  a  50x90'  wmg,  of  a.shlar  finished  redstone,  with 
fire-proof  steel  truss  roof  having  3  large  ventilators,  equipped  with  12  forges, 
tteam-hanuners,  fan,  bolt-cutters,  drills,  grindstone,  etc.,  and  is  a  model  smithy 
in  eveiy  respect.  Near  No.  7  shaft  are  two  boiler-houses,  each  having  eight 
lOCV-h.  p.  Roberts  tubular  return  horizontal  boilers.  A  56x75'  boiler-house 
at  No.  6  shaft  has  four  250-h.  p.  Wickes  water-tube  vertical  boilers  and  nine 
100-h.  p.  horizontal  locomotive  firebox  boilers.  The  boiler-house  at  No.  6 
also  lias  a  powerful  fire  pump.    The  water  for  boilers  and  mine  location  is 
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t4ikpn  from  Portage  Lnkf.  ilie  pmnplng  t^tatiuit.  on  ihe  margin  of  the 
being  of  ashlar  finished  n'dMlone.  I  he  pmnpe;  forcing  walcr  for  one  mile  agaimst 
a  head  of  640'.  The  coul  yard  in  l>eU\een  gliaft^  2  and  4,  Steam  engines 
have  bcsfu  rephwed  by  elertrir  r»iotors  in  the  carpenter  i^liop,  roundhouse  atul 
sniitViy.  The  mine  hii:*  a  pri\iile  teU^phoive  sysitem  witlj  25  iu^lruments  con- 
neeting  the  principiil  niinL*  and  null  hyiUiings,  and  a  20.\25'  fnuue  exchange 
building.  The  company  owiis  seveml  hundred  dwpUinjj^,  the  newer  stniti- 
ures  being  ntoj^itly  uf  7-n>oin  sij£c%  on  stilid  iitoac  fonndHtioiu!,  the  mint  lota- 
tiou  being  noted  for  its  neatnej^.  The  company  nha  hns  extenj^ivc  holdings 
of  \aluablc  land  adjoining  the  city  of  Hancock,  and  ixirtiona  of  thif.  gnjtj 
arc  platted  from  time  to  lime,  for  residence  pur|K>>cs,  and  sold  at  good  pried 

The  Quincy  vV'  Torch  Lake  niilroiid,  6  mik^  king,  built  by  the   cuinfn 
in  1890,  louclies  all  of  the  shafts  and  ntine  buildings  at  the  mijie,  and  at  i 
liniler  hmiiic,  wharves  and  coal-^^shed  at  the  milk  and  is  connected  with 
iMiia^ral    Range,   Hanemk    dt  Calumet    and  Copper  Range  niLiroadit^ 
naid  hfti?  tioUd  rock  btilki.'^ting  and  hIc*c1  bridges,  with  a  continuous  doun- 
grade  haul  between  the  mine  and  the  mill     Et|uipmeni  includesi  0  locc 
tives,  freight  curs  and  nearly  150  Impper-cars  for  rcx'k.     AU  of  the  iie^ 
cars  have  automatic  couplers,  air-brake^^  and  the  latest  impniveuiciitt*. 
roundhouse  la  near  No.  7  i^haft  and  ha.'^  a  .'itix4ty  addition  containing  &  ^pcTW 
machine  shop  for  the  use  of  the  railroad. 

The  mills  are  at   Mu-son,  on  T»in-h  Lake.     No.  I  niiU«  of  wood.  l»4s  i 
.\llis-C%ihnet^  2-way  stamps   with   20'  cylinders*,   elianged   to  the 
stamping   sy.steju,  which   materially   increases   the  capacity  i»f  esteli  Ik 
Dressing  iiKiclnncry  incUide?5  02  Hodge  jigs  and  30  VVilflcy  table^j,  aii(1 
extra  roughing  jigs  and  'iO  rmi>liing  jigjf  were  added  m  IJH73»  tbc  latter  t 
ing  material  in  combination  with  W'ilfley  tabltsi,  iiirfteiid  of  the  latter  ida 
na  herelofon\     Thii*  null  has  a  Imllcy  hytttem  for  luuidling  the  minctal  i 
a  aimilar  trolley  line  is  to  be  in.slallcd  ju  Xo*  2  miU^  wluch  i^tand.><  *>30'  uuft 
of  tiie  old  mill  and  h  132-\21(i'  in  »i/e^  of  steel  on  stone  ftmndtitioaw, 
180  windows,  each  iiaving  LiVg    stj.  ft.  of  glas«,  flooding  th»'  interior  ^^ 
light.     This  mill  hat)  thn^e  '2if  .Yllis^rhalrner^  cylinders^  ea«di  j^lamp  liavii 
fomidutionti  of  heavy  timbei>^  and  concrete,  sunnounlcd  by  a  J»ottom  pU<j 
of  22  tons,  a  middle  plate  of  IS  tona  and  a  top  plate  of  18  tons,  j^tl  uf  J 
iron  casting?<,  al>ove  which  are  the  mortar-bo xcs  of  the  stamper.     Fii 
jig«  and  sliniC'tableK  have  bren  replaced  by  24  Wilflcy  lablea.  S  f of  < 
^^a^np,  assisted   by  4  i^tandaril  concent raloi^.     Each   stamp  has  12 
jtgs,  6  Wilfleys  for  tinUiinfT  and  2  WiHleys  and  1  Standard  table  for  diiitr 
Tlie  boiler  house  at  the  new  juiU  is  56x90\  of  steel  on  stone  foundutk 
with  four  250-h.  p.  Wjckes  vertical   water-tul>c  boilers  and  a  Uhi' 
stack  on  a  30'  foundation.     Stamjis  have  I*  revolving  ecreens  for 
boxes  and  ihe  mill  has  a  settler,  frtan  which  slimes  are  taken  to  the  VTi 
tables.     The  mill  aUo  ha*  u  Moiiadnock  regrinding  mill  for  ragpngM     Tap 
ify  iif  the  two  mills  is  aUiu!  :i.l(X»  tons  daily, 

ihe  51x54'  brick  and  r^teel  pumphotlse  at  ihe  mill  has  a  TOtOOOfl 
^-alloa  /VUi-j-CbaUaer?  vertical   iripk-cxpansbii   pump  and  the  old 
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house  has  d  pumps  with  a  combined  capacity  of  21,000,000  galloim  daily. 

Water  is  taken  from  a  7x7'  (i*  tunnel,  driven  100'  under  the  bed  of 
the  lake.  A  6x6'  6^  tunnel  440'  long  connects  the  mills,  boiler-houses  and 
pump-houses,  this  being  bricked  and  plastered  inside  and  carrying  both 
water  and  steam  pipes.  The  mill  lias  an  electric  light  plant,  machine  shop 
and  sundry  minor  buildings,  and  a  considerable  village  has  gro^ii  up  about 
the  works. 

The  Quincy  has  three  docks.  One  is  at  Hancock,  with  a  40x416'  wharf 
and  64x124'  warehouse  with  deep  water  in  front  and  railroad  tracks 
behind.  A  second  dock,  at  the  Ripley  smelter,  has  a  350'  shipping  wharf 
for  copper  and  a  250'  coal  wharf.  The  third  dock,  at  the  Tori'h  Lake  mills, 
has  a  40x400'  wharf  built  of  Washington  fir,  with  18'  of  water  alongside. 
On  it  stands  a  300x300'  i*oal-shed  of  steel  with  corrugated  iron  siding  and 
roofing,  having  storage  capacity  for  80,000  tons  of  bitwninous  coal,  this 
f  being  about  the  annual  consumption  of  the  mine  and  mills.  There  are 
three  coal-hoists,  these  being  120'  steel  towers  traveling  on  a  track,  22'  wide 
aDd  300'  long,  that  runs  the  entire  length  of  the  shed.  The  coal-lioists  are 
operated  by  steam  power  and  can  unload  100  tons  each  per  hour.  The 
plant  was  built  by  the  American  Bridge  Co.  at  a  cost  of  about  $200,000,  and 
effects  a  saving  of  about  12  cents  per  ton  on  all  coal  used  by  the  company. 
The  railroad  reaches  the  shed  by  a  650'  trestle,  partly  of  timber  and  partly 
with  steel  bents,  supported  on  240  concrete  piers. 

The  Quincy  smelter,  At  Kipley,  opposite  Houghton,  was  blown  in  Dec.  1, 
1898.  All  principal  buildings  are  of  ashlar  finislied  redstone.  The  84x144' 
main  building  has  four  4(V-ton  reveri)eratory  furnaces  with  75'  stacks.  Othef 
stmctures  are  the  cupola  building,  engine-house,  casting-liouse,  coal-shed, 
eooper  shop  and  a  50x100'  frame  warehouse.  The  smelter  is  estimated  to 
save  the  Quincy  about  $100,000  yearly.  A  trolley  dipping  system  and  a 
trolley  system  for  handling  large  bars  and  cakes  were  installed  in  1903,  and 
mineral  is  to  be  transported  from  mills  to  the  .smelter  in  hopper-cars,  instead 
of  in  barrels  as  formerly. 

Production  in  1903  was  18,598,288  lbs.  of  refined  copper,  from  25,220,220 
B)s.  of  mineral,  giving  a  percentage  of  73.3ry  refined  copper  in  the  mineral, 
of  which  4,060,435  lbs.  was  heavy  copper  from  the  rockhouses  and  21,159,785 
lbs.  was  imneral  from  the  mills.  The  production  of  refined  copper  was 
19.3  lbs.  per  ton  of  rock  stamped.  Production  for  1904  should  be  about 
the  same  as  in  1903. 

The  wisdom  of  the  exceptionally  heavy  outlays  for  improvements  made 
during  the  past  6  or  7  years  is  fully  ju.stified  by  the  outcome.  But  for  the 
betterments  then  made  the  Quincy  would  now  be  in  a  bad  way,  but  by  reason 
of  these  improvements  the  mine  is  earning  very  large  dividends.  In  1889 
the  mine  was  crushing  about  480  tons  daily  and  15  years  later  is  treating  an 
in  average  of  3,400  tons  per  diem.  The  Quin(>y  holds  the  record  for  the 
cheapest  copper  ever  made  by  any  Lake  Superior  mine,  the  cost  having 
been  only  5.7  cent  per  lb.  in  1894.  The  mine  is  managed  with  a  careful 
eye  to  economy,  but  expenditures  are  not  stinted  for  needed  improvements. 
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QUIIICY  MINING  CO*  tTT^AJa 

Proi>erty  of  Quiiioy  Mining  Co.,  of  Utah,  sold  1902,  to  Daly- West. 
QmifCY  A  ARIZONA  DEVELOPMENT  CO.  ARIZOlfA 

Office:  care  of  E.  L.  Wright,  secret ttr>^  and  treasurer,  Hancock,  Mich 
Mine  office:  Bbbee,  C^ichiee  Co.,  Ari».     J.  J.  Bentiy,  president ;  Geo.  KeIJ»; 
sup«trintendent.     Capitalizntion  $600,000,  shares  $10  par.      Lands,  12  clainuv 
adjoining  the  Portage   Lake  &  Bisbee. 
QUINTERA  MINING  CO.,  LTD.  MEXICO. 

Offices:  18,  Bishopsgate    St.,  London,  E.  C,  Eng.,  and  2,  Square  -^ 
rOpeni,  Paris,  France.     Mine  office:  Alamos,  Sonora,  Mex.     J.  Ktilp,  v\ii^'i 
man;  J.  G.  Mills,  secretary;  E,  Rcnaud,  manager     Capital.  £52,000.    Vay*     i 
annual    dividcndK    of    2s-    to    58.     lis    primarily    a  silver    mine,   niakirig     | 
lead  and  copper  as  by-productn.     Main  shaft  is  1,100'.     Has  M«un  iin* 
electric  power,   20-8tamp  mill,   2t»-ton  leaching  plant,  25-ton  concentrator 
and  ^'i-ton  smeller,  emplo>ing  w»^"en*l  hundred  men.     Production  for  IW2 
was  184  metric  tons  of  argc»ntiferouH  lertd-<;opper  matte,  probably  equitv 
lent  to  ah*.iut.  50  toim  of  refined  copper. 
RADLEY  &  SHAW  CLAIMS.  BRITISH   COLUKBa 

Lands,  7  patented  claims,  area  268  acres,  at  Bfovm/s  Bay,  DiRt^^fJ?' 
Passage.  Vancouver  Island.  B,  C,  with  4  ore  IxKiies,  opened  by  tuiUK'l^   ■ 
35',   122'  and  250',  showing  lujrnite  gi\ing  average  assays  of  H%  tropp" 
2  OK.  silver  and  $3  gutd  \>ct  ton. 
RAMBLER  COPPER  MINING  CO.  ARIZOKA* 

Office:  110  South  Broadway.  Los  Angeles,  Cal.     Mine  office:  StoddAfl 
Yavapai    Co.,    Ariz.     Henry    Reifaneider,    superint-endent.     Capit;»l  "  ' ' ' 
$r>fM>^0(K),  shares  $1   par.     Land^i,  7  claims,  ai^a   140  acres,  aUom  ■ 
ti.-ijiayinig  12%  to  42%  copixr.     Has  gasoline  power. 
RAMBLER  COPPER  MINING  CO.  WfOlDX^- 

IVojM^rly  tnin!4ferri*d,  Oct.  1,  1902^  to  Rambler  Mining  S[  Smelting  0>. 
RAMBLER  BONING  CO.  WYOMDW* 

Office   and   tnine:   Biimliler,   Carbon  Co.,   Wyo.     Idle.     B,   H.  ?om. 
president;  Aaron  Hlotliower,  treaiiiirer  and  general  manager;  L»  S   ^''^^ 
secretary-    Organized  under  laws  of  Wyoming,  ^^ith  capitalization  $-*  • 
shares  $1  par.     Lands,  9  claims,  area  160  acres,  in  the  Battle  LakeuiNJ 
showing  veins  occurring  as  fisjsure^  in  diabase  schists  and  a«  contacts  Ix'tnK 
diabase  and  quartjsite,  veins  ranging  1'  to  6'  in  width,  aitd  giving  U0T* , 
up  to  25%  copper  and  $1  to  $10  gold   per  ton,  from  oxide,  carl»oDat«  **■] 
sulphide  ores.     DevelopniLMil  is  by  a  100'  ninin   ahofl  and  a  SAO*  efo 
ttiuiu4,  work  on  wliirh  it*  to  be  r\"*^umc^l  iii  1004. 
RAMBLER  MINING  &  SMELTING  CO.  WYOlCn'6- 

Office:  Laramie,  Wyo.     Mine  office:  Holmes,  Albany  Co.,  Wyo     Fin- 
ploys  alwut  40  men.     Organized  <Jctoher,  1002,  under  laws  of  W^oaiff 
with  capitaliisation  $2,000,000,  slrnrcs  91  par.     Frank  M.  Wooton,  pr 
Avery  T.  Holmes,  vice-president; Milton  M,  Crccn,  sitH'retary*^;  Wtn.  H 
auperintendent ;  Edw,   E.   Chose,   consulting  engineer.     Lands,    10  claioa^J 
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^trea  200  acres,  at  head  of  Douglass  Creek,  in  the  Medicine  Bow  Range,  9,500^ 
above  sea-level  and  well  timbered  with  spruce  and  pine. 

Mine  was  opened  for  gold  in  1870  by  a  40^  shaft,  and  was  relocated  for 
copper  in  1900.  Country  rock  is  dioritic  granite,  no  sedimentary  beds  being 
found  in  the  neighborhood,  and  ore  body  is  apparently  a  fault  fissure  in 
granite.  Mine  is  opened  by  a  65'  vertical  shaft  from  bottom  of  which  an 
incline  runs  on  the  vein  at  an  angle  of  45^,  with  three  levels  opened.  The 
vertical  main  working  shaft,  175'  deep,  is  connected  with  the  original  work- 
ings on  the  second  level  at  95'  and  at  the  third  level  at  128'.  There  are 
shaft-houses  at  both  shafts,  the  working  shaft  having  a  cage  and  35-h.  p. 
friction  hoist.  The  mine  has  about  1,000'  of  underground  openings,  and 
is  claimed  to  have  22,100  tons  of  ore,  ranging  from  20%  to  45%  copper, 
blocked  out  for  stopping,  on  the  first  and  second  levels.  Exact  size  of  the 
ore  body  is  undetermined,  but  ore  gives  assays  ranging  from  6%  to  39% 
copper,  with  average  returns  of  about  33%  copper  from  carefully  hand- 
sekected  ore  shipped  in  1902.  Ore  has  a  gangue  of  decomposed  granite, 
giving  talcose  alteration  products  and  carrying  more  or  less  pyrit«,  hematite 
and  marcasite,  all  useful  fluxes  and  all  carrying  small  percentages  of  copper. 
The  gangue  is  easily  separable,  if  concentration  should  be  desired  on  the  low- 
grade  ores. 

The  Rambler  carries  a  great  variety  of  copper  minerals,  in  various 
stages  of  alteration  and  associated  with  sundry  rare  metals  in  commercial 
quantities,  but  comparatively  free  from  such  deleterious  elements  as  anti- 
mony, bismuth  and  arsenic.  The  vem  carries  a  little  native  copper  asso- 
ciated with  cuprite,  in  the  upf>er  levels,  and  also  gives  molaconite,  chrysocolla, 
chalcocite,  covellite  and  chalcopyrit«,  and  is  especially  notable  for  containing 
large  quantities  of  covellite  which  carries  gold,  iridiinn,  osmium,  ])alladium 
and  platinum,  the  latter  occurring  as  sperrylite,  tlio  only  known  occurrences 
of  platinum  with  copper  being  in  Wyoming.  Assays  of  Rambler  matte 
have  given  retiu*n8 as  follows,  per  ton  of  blister  copper:  6.75  oz.  silver,  2.25  oz. 
gold  and  plSatinum,  and  6  oz.  palladium.  The  value  of  the  palladium  is 
conthigent  upon  finding  a  market  for  this  rare  metal  at  $10  per  ounce,  in 
considerable  quantities.  Cost  of  refining  the  matte  and  separating  the 
various  rare  metab  is  approximately  $40  per  ton,  or  2  cents  per  lb.  of  blister 
copper. 

Surface  improvements  include  a  21x44'  shafthouse,  ore  bins  connected 
with  shafthouse  and  smelter  by  trestle,  carpenter  shop,  smithy,  office,  assay 
office,  sawmill,  boarding  house  and  bunk-houses,  also  a  40-ton  smelter, 
with  water  jacket-blast  furnace,  which  makes  matte,  when  in  operation. 
Ores  are  self-fluxing.  Production  in  1903  was  249,196  lbs.  of  refined  copper. 
RAMBLER  EXTENSION  MINE.  WYOMING. 

Includes  the  Big 'Nell  and  s\mdr>'  adjoining  claims,  in  Albany  county, 
Wyoming. 
RAMMELSBERO  MINE.  GERMANY. 

Office  and  mines:  care  of  K5nigliches  Oberbergamt,  Clausthal  im  Harz, 
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ricrmany.     Property  is  owTied  jointly  by  the  Prussian  crown  and  thc!  Reivl 
ziigthiLiii  of  Brunswick,  and  ore  La  simelted  at  the  Preussisch^Braunscliweig-' 
'ache  QerneinBfhaftawerke,   Utiter   Harz,   Germany.     Tlie  ore  occurs    as 
f^reat  lenticular  u^ass.  50'  wide  and  about  3,500'  long,  in  fichij3t«  intercAlated  in 
Devonian  slates,  l>einK  «ron  pyrites  carrying  chalcopyrite,  tetrahedrit«,  galctta 
and  sphalerite.     The  smelting  company  \\t\s  four  plants^  and  tdso 
cupriferouf?  lead  and  zin*-  ores  from  tlie  Oberbarx^  making  about  Z,i)i 
lbs.  of  refint^d  copper  yearly. 
MINA  DE  RAMOS.  MEXICO^ 

Office:  care  of  D.  E.  Murphy,  leaaee^  Aguascalientc^,  Mcx.     Mine  aSic«i^| 
Ramos,   San  Lub   Potosi,   Mgx.     Franciii   H,   Siiil^^nuan,   general   ttiaiiagei^V 
Is  a  producer  of  silver  and  copper.     Main  tunnel,  1,0CK)'.     Una  steam  and 
^Ofrotinc  power  and  concf^ntrator,  employing  aeveral  lumdred  men. 
JOSE  TOMAS  RAMOS,  CHILE. 

t)wns  thc  Chalinpa   mine,  in   the  department  of  llla|>cl,   Chile.     Idk*. 
RAMSDELL-PARROT  MINE.  MONTAlt A 

Ai  Rutl4>,  Silver  Bow  Co.,  Mont.     Is  connected  on  400'  and  Stxy  lev 
with    the   ColuAa'Parrot    mine. 
RAIfSON  COPPER  MIlflffG  COMPAlfY  OF  ONTARIO,  LTD.         ONTARIO. 

Uftice:  Sault  Ste  Marie,  Mich,  Organized  liH>2,  under  laws  of  Ontario,.^ 
with  cupitalisEation  $3,OlKl,000,  sliarea  $1  par,  B.  Frank,  presideut;  riaTiri|{^^ 
Rustander,  secrelarv^  D.  J.  Kanstm,  superiiilendent ;  H.  H.  Taylor^  cotisulliiif^* 
ptigineer;  John  V.  Byrne,  mining  captain,  Lands,  3,G00  acres,  in  Clicaley 
and  Anderson  twps,,  Aigoma,  Oiitano,  showing  14  vein«,  of  which  il  con 
veins  are  being  pri»ispe<  fed,  Ihe^e  having  average  widths  of  25' ant  I  giv 
iiKsay  values  of  12*/;,  cc^pper  and  3  oz.  8il\'er  per  ton,  fn>m  ehidcopyn^ 
lias  ste4ini  power  and  H  shaftii,  of  23'  to  75',  Appan^nlly  idle. 
RARITAN  COPPER  WORKS.  ^        NEW  JERSEY. 

Works  office:  Perth  Aniboy,  N.  J,     Is  owned  and  operated  by  the  L'luU' 
MetaliJ  Stalling  (*o.     Plant,  completed  in  1H99,  ik  one  of  the  htrgest  and  ii 
moderTJ  in  the  world,  doing  an  imrnenj^e  biLsinens  in  electrolytically   rrfiniii 
blister  coppi»r  from  the   .Hub>*idiary  prnpertie*  of    (he  AmulganiaU<t  (.Vtpjiri 
Co,,  and  from  nuiny  inde|Hnidcnt  niincH  in  the  Vnited  Stiit<»:4,  Catiad.i  tiud\ 
Mexico, 
RARUS  MINE.  MONTAJfA 

At  Butte,  Sil\'er  Bnw  C-i>.,  Mont.     Is  the  subject  of  rmmerous  lawstii 
between  the  subsidiary  companies  of  the  Amalgamated  aaid  L*uitcd  Co] 
companies.     Employs    several   hundred    men   witen    fully   work**d«    hul 
freqnently  idle,  owing  to  the  litigation  that  is  the  curse  of  Montana  ininii 
Vein  is  upwards  of  aoC  wide  in  place^v. 
RAVEN  MINING  CO.  MONTAIA 

Mine  office:  liutte.  Silver  Bow  Co,,  Mont.  Organii*?*!  1903.  Pmpt^rty 
is  the  Raven  mine,  showing  a  125'  liarren  capping.  Main  shaft  wa*  53if 
deep  at  close  of  1903,  and  !.•?  to  be  sunk  to  depth  of  1,000',  in  experUlioa 
of  developing  copper  ore.**  at   depth. 
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RAWLET  MnriHG  CO.  COLORADO/ 

Biine  office:  Bonanza,  Saguache  Co.,  Colo.    Da\id  G.  Wecms,  manager. 
Ores  carry  lead,  silver  and  copper.     Has  steam  and  electric  power. 
RAT  COPPER  imiES,  LTD.  ARIZONA. 

Offices:  1,  Gresham  Bldgs.,  London,  E.  C,  Eng.  Mine  office:  Ray,  Pinal 
Co.,  Ariz.  Property  in  hands  of  a  receiver,  owing  to  bad  management  and 
litigation.  Lands,  1,296  acres,  on  Mineral  Creek,  Pinal  county.  Mine  is  opened 
by  shafts  and  tunnels  and  has  steam  and  gasoline  power,  with  a  250-ton  con- 
centrator and  6-mile  narrow  gauge  ralroad.  Is  estimated  to  have  nearly 
1,000,000  tons  of  4.5%  copper  ore  in  sight.  Property  is  valuable,,  and  with 
rcoiganlsation  or  sale  should  make  a  good  mine. 
READY  PAT  MIIIIKG  CO.  NEW  MEXICO. 

nine  office:  Hillsboro,  Sierra  Co.,  N.  M.     Ores  carry  gold,  silver  and 
cof^r. 
REALTY  SYNDICATE.  CALIFORNIA. 

Offices:  101  Sansome  St.,  San  Francisco,  Cal.  Mine  office:  Mills  College, 
Alameda  Co.,  Cal.  F.  M.  Smith,  superintendent.  Employs  34  men,  at  the 
Leona  Heights  mine,  in  the  outskirts  of  Oakland.  Ore  is  cupriferous  iron 
pyrites  carrying  1%  to  2%  copper  and  rich  ui  sulphur.  Had  produced  about 
12,000  tons  of  ore  to  close  of  1903. 
REBECCA  COPPER  MINING  CO. 

Office:  542  The  Rookery,  Spokane,  Wash. 
MINA  LA  RECOMPENSA.  MEXICO. 

Mine  office:  Santa  Maria  Dolores,  Durango,  Mex.     P.  J.  Oppemian, 
superintendent.    Ores  carry  gold,  copper  and  zinc.     Has  steam  and  water 
power,  and  a  lO-stamp  mill,  employing  about  60  men. 
RED  BIRD  MINING  CO.  MONTANA. 

Office:  Helena,  Mont.  Mine  office:  Austin,  Lewis  &  Clarke  Co.,  Mont. 
Employs  32  men.  Oiganized  August  18,  1902,  under  laws  of  Montana, 
with  capitalization  $1,500,000,  shares  $5  par.  Has  paid  dividends  of  $42,000, 
of  which  $39,000  was  paid  in  1903.  Ended  1903  with  $16,092.24  cash  on 
hand  and  without  accrued  liabilities.  S.  J.  Punches,  president,  treasurer 
and  general  manager;  R.  A.  Punches,  vice-president;  J.  M.  Clements,  sec- 
retary. Lands,  4  claims,  area  180  acres,  in  the  Greenhorn  district,  showing 
country  rocks  of  granite  and  limestone,  carrying  15  fissure  veins,  of  which 
6  of  S'  average  width  arc  being  developed,  these  giving  estimated  average 
values  of  21%  copper,  45%  lead,  35  oz.  silver  and  $5  gold  per  ton,  from 
oxide  and  sulphide  ores.  Property  also  shows  a  42%  iron  ore  body.  Mine 
is  developed  by  shafts  of  200^,  350'  and  400^,  with  about  2,000'  of  under- 
ground openings.  A  OOO'  vertical  shaft  is  to  be  completed  about  May,  1904. 
Company  has  also  taken  a  bond  and  lease  on  a  property  adjoining  the  Red 
Bird,  on  which  a  160'  vertical  shaft  shows  a  10'  vein  carrying  7%  copper  ore. 
Has  steam  power  and  ships  ore  to  the  Helena  smelter.  A  spur  from  the 
Northern  Pkcific  railroad  will  |)ermit  loading  of  ore  direct  from  mine 
into  cars. 
RED  CLOUD  MINE.  MONTANA. 

Office  and  mine:  Garnet,  Granite  Co.,  Mont.    Dr.  Peter  Mussigbrod, 
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supenotcndent.     Ores  cairj'  gold,  silver,  copper  and  lead.     Has  a  lO-e 

mill  and  ateiim  power,  employing  ahotii  4i)  men. 

RED  CLOUD  MIHlllG  CO.  CALIFORKU. 

OtHce:  Lo8  An^ele*,  Cal.     Mine  office:  Snlton,  Ilivcnsidc  Co,,  Cal.     E  H. 
GonW»  so  peri  n  tender  it .     Urcfl  carr>'  gold,  silver,  copjicr  and  lend.     Has  etemn 
and  gasoline  ptnvcrt  2-fit4imp  mill^  concentrator  and  80-ton  smelter^  employijig 
about  5t)  men, 
RED  FOX  MIinifG  CO.  BRITISH  COLUMBU. 

Mine  ofliee :  MeGuigan,  Yale  d:  Cariboo  diatrict^  B,  C.     Has  cupriferous 
and  ai^entiferoiKs  lead  ores, 
RED  JACKET  &  BISBEE  DEVELOPMENT  CO,  ARIZONA. 

Office:  10  Quello  Blk,,  Cwkmiel,  Mich.  Mine  office:  Bisbee,  Cochii*e  Co., 
Anz.  Employs  12  men.  Edw.  Ryan,  presiident ;  Frfuik  Halm,  vice-prcsi- 
dctit ;  John  H.  Curtis,  secretarj-;  Edw,  F.  Cuddihy,  trejisurer.  Directors  arc 
preceding  officers,  Michael  J.  Cunningham,  John  Kester,  Thos.  M-  Lyou, 
Edw,  Ulselh  and  John  D.  Cuddihy.  H.  £S.  Hunt,  superintendent.  Organised 
June  5,  1903,  imder  laws  of  Aristona,  with  capitalijEaiion  $500,000^  eiiarvs 
SIO  par;  issued,  $8tV>«K>-  Lands,  13  claims,  area  220  acres,  in  the  Wurren 
district.  Is  developiisg  by  a  !i-compnrtmcnt  shaft,  125'  deep  at  close  of  1IK)3. 
RED  ROCK  COPPER  CO.  ARIZONA. 

Mine  office:  Tncson,  Pima,  Co.,  Ariz      J.  C.  Perry,  agent.      Mle 
RED  STAR  MINING  CO.  WASHINGTON. 

Mine  office:  Kalama,  Cowlitx  Co  ,  Wash.     Ores  carrj'  gold,  eiiiimbar  aixi 
ropper. 
RED  WING  MINING  &  MILLING  CO.  UTAH. 

Mine  offue:  liinghani  Catiyon,  Salt  Lake  Co.,  Utah.     E.  W.  McGarrirk, 
superintendent.     Has     aurifemus  and  cupriferous  silver-lead  ores. 
RED  WING  EXTENSION  MIKING  CO.  UTAH. 

Office:  cart^  of  E.  Mf  Garriik.  president,  Salt  Lake  City,  Utali.  Mitir 
office;  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  Capitalizalion  $125.tX)U. 
shares  2^\  par.  Lands,  120  acres,  adjoining  tlie  Red  Wing  mine,  showing 
a  4'  vein  giving  aveiiige  assays  of  about  0.6%  copper,  7%  lead  and  8.5  o». 
sil\'er  per  ton,  with  about  60,01  M)  tons  of  ore  in  aight. 
REDDING  GOLD  &  COPPER  MINING  CO.  CALIFORIQA. 

Office:  22  California  Safe  Dep<>*»it  Bldg.,  San  Francisco,  CaL  MiDf 
offiee:  Redding,  Shasta  Co,,  Cal.  A,  A.  Walkins,  president;  C.  W.  Cmxnb, 
superintendent.  L.ands,  25  claims,  including  the  Bedford  group  north  of 
Kciwick,  llje  Stabler  group  north  of  Centreville,  and  the  Sky  Blue  group 
at  the  mouth  of  Middle  Creek.  Ores  cany  gold,  silver  and  copper.  Hii> 
Bteam  power.  Understood  to  be  negotiating  for  British  capital. 
REDEMPTION  MINE.  ARIZONA. 

(iffice  and  mine :  care  of  R,  J.  I^'crguson  &  Sons,  om  ners,  Chloride,  Mohavt 
Co.,  Ariz.     Ores  ar<*  auriferous  and  argentiferous  copper  oxides, 
REDWOOD  COPPER  QUEEN  MIKING  CO.  CAUFORHU* 

Office:  San  I'mncisco,  Cab  W.  P.  Ferguson,  pre^ideul ;  TIios.  MellerBlit 
Bccrclory  and  treasurer,    Land>*  840  acres,  patented,  36  milot  fruutheo^t  ol 
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tJkiah,  Mendocino  county,  California,  developed  by  tunnels  und  winzes. 
Vein,  much  broken  by  faults  prominent  on  surface,  has  a  2^  to  1'  gossan  cap- 
ping traceable  for  a  mile.  Country  rocks  are  brecciated  porphyry  and 
sandstone,  and  ores  include  azurite,  malchaite,  cuprite,  melaconite,  tetra- 
hedrite  and  chalcopyritc. 
REED  GOLD  &  COPPER  MIinNG  CO.  VIRGI5IA. 

Letter  returned  unclaimed  from  Norfolk,  Va. 
REFORMA  MrnilfG  CO.  MEXICO. 

Letter  returned  unclaimed  from  Fuerte,  Sinoloa,  Mexico. 
lONA  REIKA  DE  COBRE.  MEXICO. 

Mine  office:  Alamos,  Sonora,  Mex.  Alfredo  R.  Cano  }*  Ca.,  owners: 
Juan  G.  Cano,  manager.  Ores  carry  gold,  silver  and  copper.  Employs  40 
men. 

COMPANU  REIK A  DE  COBRE.  MEXICO. 

Mine  office:  Ejutla,  Oaxaca,  Mex.  Capitalization  $100,000,  Mexican. 
Jas.  Butler,  general  manager;  Juan  de  Peza,  superintendent.  Property  is 
the  Luna  de  Oaxaca  mine. 

COMPANU  MIlfERA  LA  REIK A.  MEXICO. 

Mine  office :  Cusihuiriachic,  Chihuahua,  Mex.     Ramon  Navarro,  president 
and  manager.     Ores  carry  silver,  lead,  gold  and  copper.     Has  gasoline  power 
and  three  Huntington  mills,  employing  about  150  men. 
REDIDEER  MliliriG  CO.  IDAHO. 

Office  and  mine :  care  of  A.  M.  Strode,  president  and  manager,  Mullan, 
Shoshone  Co.,  Idaho.  Said  to  have  a  2'  vein  of  20%  ore,  and  3'  to  6'  of  con- 
centrating ore. 

KEINS  COPPER  CO.  MONTANA. 

Office  and  mine:   Butte,    Silver  Bow  Co.,  Mont.     Employs  25  men. 

Organized   April   27,    1903,    under  laws   of   Montana,    with   capitalization 

Sl,500,000,  shares  $1.50  par.     John  P.  Reins,  president;  W.  W.  McDowell, 

seoretary;  E.  J.  Trerise,  superintendent;  G.  L.  Thompson,  purchasing  agent. 

La.jnds,  one  claim,  area  18  acres,  in  the  Summit  Valley  district  of  Silver  Bow 

t'otxnty,  including  the  Combination  mine,  which  has  been  tied  up  since  1881  by 

litigation.     Mine  is  opened  by  a  550'  shaft  and  equipped  with  a  240-h.  p. 

stciam  plant,  including  a  hoist  good  for  900'  and  a  5-drill  air  compressor. 

^■x>perty  has  the  extension  of  the  Leonard  lode  and  adjoins  the  celebrated 

'^iTinie  Healy  mine.     Company  is  composed  of  strong  men   and   property, 

though  small,  is  regarded  as  very  promising. 

^^UANCE  GOLD  MINING  CO.  ARIZONA. 

Mine  office:  Groom  Creek,  Yavapai  Co.,  Ariz.  L.  A.  Daviess,  sup)erintend- 
cnt.    Has  steam  power  and  10-stamp  mill. 

^^BPUBUC  consolidated  mining  &  MILLING  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  Thos.  B.  Crow,  super- 
intendent. Ores  carry  gold,  silver,  lead  and  copper.  Has  steam  power  and 
empSoys  20  men. 

XEPDBUC  SMELTING  CO.  COLORADO. 

Office  and  mines:  Ijcadville,  Lake  Co.,  Colo.     Capitalization   $500,000 
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Hus  boU|?ht  live  Bo.'stcm  Gol(i-<l\»pper  Con^wmy's  i*n>elter»  with  three  fumfl;C«» 

of  500  I  OILS  daily  I'tipiicity,  and  is  r^tiKxieliiig  tlii'  j»lttnt. 

RESCUE  COPPER  CO.  ARIZONA, 

Office:  417  Seturity  Bldg.,  St.  Louis,  Mo.     Mine  office:  Ajo,  Pima  Co., 
Ariss.     A.  J.  Shotwell,  presideut*     Property,  ^^hioh  is  idle,  is  re^ardi^  ait  a 
fair  prospect. 
RESOLUTE  COPPER  CO.  MICHIGAH. 

Office:  care  of  John  F,  Carey,  president,  EFonnaba,  Mich.  Lands,  1,120 
acres,  in  ^it^tiotis  7-18-19,  58-29,  Keweeimvv  i*oynty,  Michigan.  Organized 
1S9<J,  inidcr  luws  of  Michigan,  with  paid-np  capital  $25,000,  .^harefi  $25  par. 
John  D.  Cuddihy,  Calumet,  Mich.»  vice-president;  A,  F.  Heidkamp,  Lake 
Linden,  Mich.,  secretary;  J.  L.  Nankervia,  Calumet,  Mich,,  treasurer 
Miiin  shtift,  379',  with  about  2,(XM)'  of  drifts.  Idle  mam'  years. 
MIHA  RESTAURADORA.  ARGEimifA. 

Mine  ofhce:  Cerro  de  Capillitas,  Tucuman,  Argentina.     Opened   circa 
1850,  and  has  been  one  of  ihe  principal  mini>8  of  ArjE^entinA.     Has  a  great 
variety  of  hiph-grade  ore.s,  hut  wa*:  idle  at  la^^t  at^ounti*,  owing  to  lack  of 
prtiper  transportation  facihties, 
MINA  LA  REVANCHA.  MEXICO. 

Mine  oiiice:  Ojocaliente,  Zaeatecas,  Mex,     J.  Ine&macion  Spina,  owner; 
R.  Spina,  niaiiagcr-.    Ores  carr>'  silver,  lead  and  copper.     Has  steatit  power 
a  I  id  Chilean  mill,  employiit^  aJiout  .50  men. 
REVENUE  MIKING  CO,  WASHINGTON. 

Office:  20i  Ntirthwe*!tern  Bldg.,  Minneapolis,  Minn.  Frank  E.  Plunimer, 
president;  Edwhi  Pcrrj',  vice-president;  D.  A-  Sinmions,  secretary;  SterUng 
Cro*4i»,  treaBurer.  Organized  1901,  under  law^>  of  Arizona,  with  capitalization 
$1,250,000.  shares  SI  par.  Liinda  ij»clude  the  Ueveiiue  group  nf  140  acrcsj. 
showing  copfwr-gold  ores,  in  Steven.s  county,  Wasliinglon:  oil  lands  in  Utah; 
9;inc  and  slate  landi>  in  Arkansas,  and  a  gas  franchise  for  the  to^it  of 
Bclfon,  Mis.s«»uri. 
REVENUE  BKNING  &  MILLING  CO. 

OPHre:  care  of  F.  D.  Russel,  Denver,  C^lo. 
REWARB  MINE,  CALIFORNIA. 

In  Plnnia-s  comity ,  California.     I'ormerly  known  as  the  Cosmopolitan,  a 
liniduccr,  circa  18(i3^  hut  idle  many  yejtrs.     Opened  by  tutmels  and  shaft. 
REWARD  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Vekol,  Pinal  Co,,  Anz.     Has  auriferous  copper  ores,  with 
stearn  plant,  20-slamp  mill  and  20-ton  cyanide  plant. 
REX  COBRE  MINE.  ARIZONA, 

In  the  Lone  Star  district  nf  Graham  county,  Arizona.     \V.  D.  French, 
sujjerintendent.     Has  a  200'  two-citmpartmcnt  shaft. 
REX  GOLD  MINES  lb  INVESTMENT  CO.  COLORADO. 

Minu*  office:  Leadvdle,  l^'ike  Co.,  Colo.  Jesse  F,  McDonald,  manager. 
Operates  the  Ratthrr  and  Heconstniction  mines,  producing  gold,  silver,  lead 
and   copper.     Has   steam   power  and   employs   20  men. 
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COMPAiriA  MnrERA  LOS  REYES.  MEXICO. 

Mine  office :  Zitacuaro,  Michoacan,  Mex.     Rafael  Rodrigticz  Gil,  manager. 
Is  developing  a  copper  ore  body  by  tunnel^  with  iU>oui  100  men. 
RBYHOLDS  mHE.  VERMONT. 

Near  the  Elizabeth  mine,  at  South  Strafford,  Orange  Co.,  Vt. 
RHODE  ISLAITD  COPPER  CO.  mCfflGAH. 

Office:  45  Broadway,  New  York.  Mine  oflfice:  Calumet,  Hoyjihton  Co., 
Mich.,  Employs  about  30  mca.  Organized  1S99,  UJjder  laws  of  Michigan, 
^ith  capitalization  I2,.'>00,0af>,  shares  |25  par.  Wm.  R.  Todd,  president; 
^^ '  \.  0.  Paul,  secretary  and  treasurer ;  Thos.  Dennis,  superintendent;  W*  R. 
To<ld,  Isaac  H.  Mescr\'e,  Henry  A.  Wyman,  C.  J.  Dcvereaux,  John  Baker 
*^Ki  Jas,  S.  Dun^tan,  directors.  Lands,  800  acres,  north  of  the  Franklin 
Junior. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1903,  dLsclose 
^He    following    figures: 

Amount  rash  paid  in  on  capital  stock . $600,000 .  00 

Amount  paid  in  by  conveyance  of  property  to  company 300,000 .  00 

Entire  amount  invest^  in  real  estate »   300,000 .  00 

Amount  of  personal  estat-e ,...., 80,543 .  16 

Amount  of  unsecured  or  floating  debt 2,439 .  65 

Amount  due  corporation 15,526  00 

Expenditures  for  1W3  were  $23,087.79,  leaving  a  balance  of  $70,076.04 
^**  caah  resources,  inrhisive  of  $3/253  in  unpaid  as-scj^vmenta. 

No.  7  shaft,  275'  nortli  of  the  Franklin  Junior  boundary,  is  8xlS',  with  3 

^Hjpartment^  and  Is  500*  deep,  sunk  on  the   Pewnbic    amygdaloid,  which 

*^  8'  to  10'  wide,  with  2'  to  3'  near  the  hanging  wail  well   mineralized,  at 

points.     This  shaft,  abandoned  in  1902,  is  filled  to  the  first  level,  on  which 

^*  Connects  with  No.  2  f^liaft,  1,2W  to  the  northward,  abo  Sxl8'  and  1,000' 

^^**^,  with  a  frame  8hafthou.se  and  Nordberg  hoist  capable  of  raising  2- ton 

^'tipg  from   1,000'  depth*     A  cro.S8cut,   driven    180*  east,  encountered  the 

-Mloues  conglomerate  in  Marcli,  1903,  and  drifting  on  that  lode  has  been  in 

l^tjgress  since.     This  conglomerate  i.^   tlie   most  encouraging  of  anything 

y^t  opened  on  the  Rhode  lainnd  property ^  and  in  addition  to  drifts  has  a 

^*  winze,  to  be  deepened  to  I5t)',     No.  2  shaft  haj*  crosscutis  hotii  east  and 

^^8t.    The  east  crosscut,  on  the  eighth  level,  at  a  depth  of  1,000',  cut  two 

^*parently  valueless  aniygdaloids,  one  being  the  Me-snard  epidnte.     The  East 

^^,  about  5'  wide,  carries  a  little  copper,  but  nothing  e.**pecially  encouraging. 

*lie  West  lode,  96'  from  tlie  nliaft  and  7'  io  9'  wide,  carries  conj^iderable 

<!opper  in  bunches.     Tlie  four  amygdaloids  lying  between  the  West  lode  and 

the  Allouez  conglomemte  have  been  tested  hy  drifting  north  and  south, 

three  proving  barren. 

Surface  improvemenl.s  include  a  30xW  machine  and  blacksmith  shop, 

i  30x50'  frame  wareliousc  ai^d  supply  office  and  15  dwellings.     No.  2  engine 

house  has  a   r2-<lrill   Rand  compressor,  oi>erating  2  power  drills, 

RHODESIA  COPPER  CO.,  LTD.  RHODESIA. 

QSk'c^:   SaltribuT)^  Housc^    London,  E.  C,   Eng.     Lord  Gifford,  chair- 
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man;  Tom  Doimld,  seiTetary;  r.  G.  iiiivey,  roiiMiitiiig  engineer;  Be<chuana- 
laad  Explorution  Co.,  Ltd.,  martager  in  South  .\frica.  Capital,  noniinal, 
£750,000;  Wsucd,  £500,000.  Land^^i,  iHJ.tXJO  iwrcs  in  farma,  -400  square  nidcs 
of  mist'ellatjeoiis  lands  and  rights  io  lo<*ate  1.50,000  acres  of  farming  land 
and  2,000  mining  claims  in  nortliern  Rho<lei<ia.  Company  has  located  290 
claims  on  ancient  copper  workings.  TVie  Bmkcn  Hill  mine  ha»  been  opened 
by  trenchej*  and  a  tunnel,  showing  a  h>l'  body  of  high-grade  Jciuc  ore.  The 
Kitakata  mine,  one-half  mile  northeast  of  the  Broken  HiU,  shows  stains 
and  hand-specimens  of  copper  oxides  and  carbonates,  and  Is  to  be  opened 
by  a  shaft.  Old  copper  workings  were  discovered  in  1903^  near  the  Bwana 
M*kubu,  on  wliii'h  20  claims,  called  the  StemlK>ck,  are  located. 
RICHARD  in.  DEVELOPMEIfT  C0*»  LTD.  BRITISH  COLUMBIA. 

OtRre:  Duncans,   B.  C.   Mine  office:  ML  Sicker,  B,  C,     Has  a   partly 
deveIoj>ed    cliiim    near    the    Tyee    mine. 
RICHFIELD  MIinKG  A  MILLING  CO.  MEXICO. 

Offices:  Washington,  D.   C.^  and  Xogales,  Ariz.     Mine  office:  Tuarpe, 
Sonora^    Mex.     Arthur    Harper,    superinlendeut.     li?    developing    the    Dos 
Naciones  and  other  cLiims,  sh owning  silver,  lead  and  copper  ores.     Main 
shaft.  ir>o'. 
RICHMOND  GROUP  GOLD  MINES  CO.  NEW  MEXICO. 

Office:  Board  of  Trade   Bldg.,   Boston,  Ma«s.     Mine  office:  Hillslx>ro, 
Sierra  C*>..   N.  M.     E.   F.  PeArson,  supennteudent.     Ores  carry  gold  and 
copper.     Has  steam  power  and  emplo3*s  10  men. 
RICHMOND  &  MONITOR  MINES.  MONTANA. 

Mine  ofSce:  Salteee,  Missoula  Co.,  Mont.     Chas.  J.  Hcidenreiclk,  manager. 
Have  secured  con^siderable  development,  showing  ores  carrying  native  cop- 
per freely  and  assa>'ing  up  to  $60  per  ton* 
RtGBY  REDUCTION  CO.  ARIZONA, 

Works    office:    Mayer,    Yavapai.,   Arix.    T.    Johns    Rigby,    president; 
H.    A.    Clark.    superintendenL 
RINCON  MINING  CO.  ARIZONA. 

Office:  care  of  B,  J.  O'Reilly,  secretary,  Xaco,  Ari^.     Organized  under 
laws  of  Arizona,  ^nth  capitalization  $2,500,000,  shares  $2S  par.     Lands, 
27  claim?,  22  miles  north  of  Benson,  Cochise  county  Anxona^  developed  by 
a  LW  tunnel  sho^nng  ore  giving  assays  up  to  23%  copper. 
RINGING  ROCKS  COPPER  MINING  CO.  PENNSYLVANIA. 

Mine  office:  Potts'^to^Ti,  Montgomer>*  Co,*  Pa. 
RIO  ARRIBA  CONSOLIDATED  MINES  CO.  NEW  MEXICO. 

Letter  returned  unclaimed  from  fonner  office,  Milwaukee,  Wis,     Had 
claims  near  Tres  Piedras,  Taos  county,  New  Mexico. 
MINES  DE  CinVRE  EI  BE  PLOMB  DE  RIO  FARDIS.  SPAIN. 

Organized  August,    1903,   with  capitalixation   2,500,000  francs,   sharefe 
350f.  par,  to  de\xlop  copperHsilver-lead  properties  udir  MoUnillo,  Citidad 
Real,  Spain. 
COMPANLA  MINERA  RIO  GRANDE  Y  MEXICO. 

DOLORES,  DE  LONDRES. 

Offices:  ?i7.  Old  Jewr>%  London,  E.  C.  Eng,     Mine  office:  Guadalupe^ 
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Guerrero,    Mex.    A.  R.  HocSwinney,  manager    Operates   La  Nave  niUie, 
produciug  silver  and  copper.     Haa  steam   and  wat^r  [xjweft  concentrator 

und  leat^hing  plants  employing  »lK>iit  40  men. 

RIO  GRIO  DISTRICT  COPPER  CO.,  LTD,  SPAIW. 

Offices;   12,    Lime   St.,    L<jiuii>n»    Eng.     Rei^sterecl   October  30,    1903, 
with  capitalization  £120,0*10,  in  iw<]\i'ire  and  work  mining  properties  in  the 
province  of  Zaragoza,  Spain. 
RIO  HOrmO  COPPER  CO,  NEW  MEXICO. 

Sold    to   San   CrLstobftl  Copper  Co. 
RIO  LUNA  BONES  CO.,  LTD.  SPAIN. 

Mine  office:  Campo  Lit  L<imlia,  Leon,  Spain.     Officei*  supposed  lo  Ikj  in 
Nottingham,  England 
RIO  TENIDO  COPPER  MOfES,  LTD.  SPAIN. 

Office:  19-2L  Queen  Vii-tom  St.,  London,  E.  C,  Eng.     A-  H>  (irreii- 
hiB,  secretary;  LniiiH   Barre,  mine   mniiiiger,      Capital,   riominnl,  £150, (MJO; 
issued,  £111,855,     Luud.*^,  wunilry  itnne.s  be(  \vch*ii  tlip  Urn  Ti^^fti  and  Tlmrsis, 
in  the  province  of  Hijelva,  Spain. 
RIO  TINTO  MINE.  BRITISH  COLUMBU. 

A  prospect  at  Bciieley  camp,  7  milef*  west  of  NVLson,  U.  C,  8a id  to  show 
sulphide   orcj^   a,ssfiyiiig   $10    (>er   ton, 
RIO  TINTO  CO.,  LTD.  SPAIN. 

Offices:  30,  St.  Swithin'a  Lane,  J^ondon,  E.  C,  Eng.  Spanish  general 
office:  Huelva,  Spain.  Mine  office:  Nen'a,  Hiielva,  Spain.  Employs  11,000 
men.  J,  J.  J.  Keswick,  rhainnrm;  Maj.-Gfni.  Sir  Arthur  E.  A.  Elh.%  Chas. 
Wm.  Fieldirig,  Lioni'l  C.  G.  Sartori«,  Jolm  Mat  Ftirlan,  John  M.  McDonald, 
directors;  AIfr4*d  Charles  de  UoHischild  ami  John  M.  McHunald,  tnisiceM  for 
mortgage  bondholders;  Turquand,  Youngs  it  Co.,  auditors;  (Joinmerfiftl 
Bank  of  Scotland,  Ltd.,  Imtikers;  W.  A.  Cwrlyk,  mine  tnanager;  J.  Gordon 
McLcod  ami  StimL  J.  Bowes,  joint  Hccretaries;  K.  E.  Pahner,  ossiHtant 
manager;  Gordon   LJcjuglass,  eiiginc^er. 

Registered  Mar.  29.  1873,  with  capital  £3,250JK>0v  half  in  cumulative 
£5  preference  and  Imlf  in  ordinary*  £5  shares.  Warnint*  to  bearer  are  issued 
in  deiiomimflions  of  1,  5,  10,  and  25  shares;  Debentures,  £3,2IL640,  at 
4%,  redeemahic  at  any  time  after  June  30,  l^tJo,  on  28  days'  notice.  Gro.% 
profits  for  1901  were  £1,811,119  and  Jiel  surphm  was  £l,30li.87ti,  with  divi- 
dend payments  of  £1,251,805.  Dividends  for  1902  were  £888,756  10s.  2d., 
utid  for  19<73  were  £1,05(^2.50. 

I^nds,  idniut  1(>,0(KI  ac  res  freehold,  some  fM)  mile*?  inland  from  Hiielva, 
L922  hectareas  being  denominated  strictly  mining  lands,  the  principal 
raining  operations  of  the  company  being  in  an  area  of  approximately  two 
square  miles. 

The  Rio  Tinto  mines  were  w^orked  by  the  Phoenicians,  Carthaginians, 
Romans  and  Moors,  in  ancient  day'-  The  mine.«5  were  worked  .spjismodicaily 
hy  the  Spanish  government  during  the  Nineteenth  Centur3%  until  taken 
over  by  tbe  present  company  in  1873.  Prr>f.  J,  H.  L.  Vogt  cstiinate?*  that 
the  ancient  miners  extracted  no  less  than  20,000^000  lo  30,000,000  tons  of 
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ore  from  these  mines.     Lying  above  slag-pile**  left  by  the  Fhoeiucians  is  A 

10'  bed  of  alluvkiiu,  on  top  of  wlik'li  are  ilie  (-art lingo- Roman  slags. 
The  ^illlelting  prat-lice  of  tlie  Romai^H  apparently  ivaw  ven'  good,  the  slugs 
left  by  them  being  us  clt»ati  aa  those  prcxlufed  today.  It  Ls  i^ossible,  however, 
that  some  of  the  copper  left  in  the  old  slags  has  been  leached  out,  during 
some  2,000  years  of  partial  exposure  to  tiie  elements,  Tliere  are  many 
remains  of  old  machinerj^,  especially  shea\*e-wheels,  shafts^  etc,  evidently 
Uised  as  parts  of  hoisting  machinery.  These  relics  of  by-gone  mining  work 
are  invariably  of  oak,  and  if  iron  was  ever  used  for  such  purposes,  it  turned 
to  rust  long  centuries  ago.  There  are  ako  many  potsherds,  inchjding  miners* 
lamps  of  classic  pattern,  and  Roman  coina  are  frequently*  found*  The  Roman 
system  of  mining  apparently  was  to  cut  narrow  seama  and  hlab  «iff  the  ore 
in  large  masses,  eitltcr  l>y  quicklime  tamped  into  the  cre\nces  and  wetted,  or 
by  wedging,  and  probably  by  the  use  of  both  methods,  whirh  were  those  in 
general  vogue  previous  to  the  intnxluction  of  gunpo\\der  for  blasting. 

The  Rio  Tinto  mines  are  in  the  Sierra  Morena  range,  and  the  topography 
of  the  district  Ls  quite  rugged.  Ore  bodies  occur  as  mammoth  len-se^,  with 
folate  and  clay  walls  on  porphyrj',  and  are  surmounted  by  inimen.se  gossan 
cappitigs,  consi(ipral»ly  ciecompa^ed  and  quite  e^tsily  broken  for  removal, 
Tlie  surface  ore  has  been  lciirhe<l  to  the  point  of  alistilute  worthleijsness,  the 
zone  of  secondary  eTirichincnt  beginning  at  a  depth  of  approximately  IOC, 
and  continuing  down  to  al>out  3(kK.  The  mine  ha.s  4  veins,  or  series  of  lenses, 
known  mi  the  North,  Middle,  South  and  VaMey,  with  mines  opened  on  each, 
two  of  the  mines  being  worked  open-east  and  two  by  regrular  underground 
stopes.  The  underground  mines  are  worked  pi!lar-and-**tall»  with  levels  ever>' 
V2}4  metres,  levels  being  opeiii*d  1  metres  high,  and  the  entire  floor  divided 
Uto  galleries  and  c^as^^cnts  of  4x4  metres,  leaving  pillars  of  6xG  metres,  which 
em.H  a  rather  ineffcrtive  metliod.  The  deepest  shaft,  nearly  l,2tX)',  is  in  the 
Ban  Dioni.HJo  mine,  on  the  Middle  vein.  The  principal  workings  are  open-c4i5t^ 
where  the  capping  is  slieed  down  in  terraces,  and  the  ore  mined  in  terrace 
also,  cars  l>eing  brotight  in  liy  locomotives  to  as  great  a  depth  as  practicable, 
both  in  stripping  ami  quarr>'ing.  The  possibility  of  using  the  ca>'ing  system 
for  underground  mining  ha<  been  considered.  The  principal  drawback  to 
underground  mining  is  the  scarcity  and  high  price  of  wood  for  timbering,  and 
the  extensive  \im  of  wood  would  be  obviated  were  the  caving  sj'^stem  employed. 
Diamond  drill  borings  show  untouched  ore  IjOilies  of  upwards  of  130,000,000 
gross  tons,  giving  sufficient  re.serves  for  nearly  70  years  production  at  present 
rate  of  mining.  Stripping  operations  in  ll>02  included  the  removal  of  401.334 
cubic  metres  of  overburden  on  the  North  lode;  5G0,118  cu.  m.  on  the  South 
lode;  175,237  cu.  m.  on  the  Lago  lode,  and  171,459  cu.  m.  on  the  Dehesa  lode. 
The  ores  carr\*  an  average  of  1,5  oz.  silver  per  ton,  mth  traces  of  gold, 
■  and  considerable  stiver  is  savetl  by  tfie  Claudet  process  at  the  smelter.  Tlie 
ores  are  rich  in  sulphur  and  are  assorted  into  three  classes,  of  which  the  smit- 
ing ore  carries  approximately  6%  copper,  the  export  ore  alx>ut  3.5%  copper 
and  45%  to  50%  sulphur,  and  the  leaching  ore  I  J5<^{  to  2%  copper,  Tlie 
average  percentage  uf  copper  carried  by  the  ores  treated  has  ranged  from 
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1.5%  in  1876,  the  first  year  of  production,  to  3.234%  in  1884,  the  average  of 

copper  extraction  in  1902  being  2.342%.     About  half  of  the  ore  produced  is 

smelted,  balance  being  leached  or  sent  abroad  to  burners.    The  ores  average 

4%  to  5%  copper  in  the  zone  of  secondary  enrichment,  and  gradually  decline 

in  value  with  depth,  until  at  about  1,000'  the  average  is  only  about  1.25%. 

The  ore  bodies  carry  chalcopyrite,  sparingly  disseminated  in  solid  iron  pyrites 

rich  in  sulphur.     Reserve  heaps  at  the  mine  were  estimated  in  March,  1903, 

to  contain  142,951  long  tons  of  fine  copper.     Production  of  the  mine  in  1902 

was  34,478  long  tons  of  refined  copper,  from  1,865,289  long  tons  of  ore,  of 

which  627,967  tons  were  shipped  and  1,237,322  tons  were  treated  locally. 

The  copper  output   of   the   mine  has  sho\\ii  practically  no  change  since 

1898.     Owing  to  their  richness  in  sulphur,  the  shipping  ores  of  the  Rio  Tinto 

Are  in  good  demand,  and  in  addition  to  supplying  various  British  works  are 

exported  to  Germany,  France,  Belgium  and  sundry  seaboard  acid  works  of  the 

United  States.    The  bulk  of  the  medium-grade  ore  is  shipped  to  works  at 

CJwm  Avon,  Wales,  where  it  is  burned  for  siilphur,  and  the  cinder  treated  by 

%he  Henderson  wet  process  for  the  extraction  of  copper.     Production  of  the 

snine  is  divided  into  approximately  60%  of  blister  copper,  from  smelting  ores, 

<sind  40%  of  copper  secured  from  the  residue  of  ores  shipped  to  various  sul- 

;phur  burners. 

Owing  to  the  system  of  mining  and  reduction  followed  by  the  Rio  Tinto, 
t_lie  mechanical  equipment  of  the  mine  is  not  especially  extensive,  and  there  are 
^one  of  the  immense  hoists  and  powerful  machinery  found  at  the  other  leading 
^^opper  mines  of  the  world.  This  is  not  due  to  lack  of  enterprise,  but  to  the 
fortunate  fact  that  much  of  the  production  is  won  open-cast,  while  the  under- 
ground workings  are  neither  deep  nor  extensive.  The  methods  of  Itxiviation 
followed  by  the  Rio  Tinto  are  explained  at  length  in  the  chapter  on  metallurgy. 
Xn  addition  to  the  amount  of  copper  estimated  to  be  carried  in  the  teleras, 
^ir  leach-heaps,  there  are  upwards  of  100,000  long  tons  of  copper  in  the  tereros, 
fir  waste-heaps.  Owing  to  the  alteration  of  heavy  rainfalls  with  protracted 
Reasons  of  drought,  water  storage  is  necessary,  large  dams  having  been  con- 
structed for  that  purpose.  The  ore  leached  at  the  mines  is  no  longer  calcined, 
the  copper  becoming  soluble  by  natural  weathering,  assisted  by  systematic 
sprinkling,  and  scrap-iron  formerly  used  for  precipitation  lias  been  superseded 
by  pig-iron  from  Bilbao.  About  7,000,000  gallons  of  leach-water,  strongly 
charged  with  copper  in  solution,  are  treated  daily  in  the  lixiviation  plant. 

The  smelting  plant  at  the  mine  was  blown  in  January,  1902.  The 
smelter  has  two  42x160*  elliptical  water-jacket  cupolas,  23'4''  over  all  in  height , 
with  chaining  doors  lO'  abovt  the  bottoms,  which  are  detachable  and  mounted 
on  wheels.  Each  furnace  has  8  water  jackets  and  2  charging  doors,  ore  and 
fuel  being  chai^ged  alternately.  The  furnaces  di^^charge  continuously  into 
settlers,  12*  in  diameter  and  40^  high,  of  30  tons  capacity,  which  have 
continuous  slag  discharge.  The  matte,  running  29%  (o  34%  in  tenor,  is 
taken  to  converters  in  8-ton  ladles  by  electric  traveling  cranes.  The  besse- 
mertzing  plant  has  6  stands  of  converters,  shells  being  of  the  horizontal  barrel 
tvfx;,  S(f  in  diameter  and  120*,  long  with  12  tuyeres  and  spherical  valves. 
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Converters  arc  rotated  hydraulically  from  an  elevated  e 
ill  two  parUs,  for  convenience  in  lining,  and  are  double-lined  with  n  ' ' 
course  of  fire-brick,  rarely  replaced,  and  an  inner  scctiou,  22*  ti* 
of  ground  silica  and  low-grade  quartzose  copper  orea,  wilh  t  ' 
binder.     When  newly  lined  the  shells  have  a  capacity  of  only  '►  ' 
increasing  to  about  8  tons  when  the  inner  linings  ar«  ncnn 
Product  is  shipped  as  converter  bars  of  98%  to  99%  *"  teucir.      i  i 
also  has  extensive  acid  works  and  smelters  at  Cwm  Avon,  Wales*     1 . 
«fe  Rio  Tinto  railway,  owned  by  the  company,  runs  60  miles  frMn 
at  Nerva,  to  the  port  of  liuelva,  where  the  company  ha^  exr.  m 

and  terminals,  this  being  the  largest  private  port  in  the  wfjr]<.l.  I 

imloading  30  to  10  o<'ean  steamers  monthly.    The  railroad  do«> 
freight  and  pavssenger  business,  in  addition  to  transporting  ore  Mru' 
returned  profits  of  £14,694  in  1901.    Tlie  company  owjis  tli^^  ^< 
Hugo,  of  1,249  tons  registered  burden,  plying  bet^'een  Hpdii; 

The  Rio  Tinto  employs  nearly  11,000  men  in  Spjii^^,  vl 
:ilx)ut  75  members  of  the  staff  are  British,  the  balance  hmui^  - ; 
latter  earning  average  wages  of  15  reals,  equal  to  about  00  iter 
8  and  9  hours.     There  is  no  Sunday  work  and  the  iiH^tj  are  \m\:. 
labor  being  both  docile  and  efficient. 

The  management  of  the  Rio  Tinto  is  progressive,  holiest  jnud 
all  departments,  and  the  conduct  of  this  enterprise  is  timrkod  by 
of  friction,  despite  the  great  extent  of  its  operations.  Thf^  Uio  * 
tlie  unique  posit  ion  of  being  the  most  profitable  as  well  as  the  i 
world's  copper  mines,  and  also  lias  the  laigest  ore  re8er\'es  of  any 
of  any  metal. 
RIO  TINTO  COPPER  MINING  CO. 

Organized  September,  1902,  under  laws  of  Wyoming,  willi  < 
$1,000,000,  by  residents  of  Encampment,  Wyo.,  and  Lincoln* 
RIO  TINTO  GOLD  &  COPPER  CO. 

Office:  Grant  Bldg.,  Los  Angeles,  Cal.    Mine  office: 
Co.,  Ariz.     E.  P.  Thom,  .secretar>' ;  A.  J.  Vamey,  manager. 
in  the  Black  Hills  district,  opened  by  two  70^  shafts  giving  i 
ixir  ton. 
COMPANIA  MINERA  RIO  TINTO  MEXICANA. 

Office:  Chihuahua,  Mex.    Mine  office:  Terrasas,  Chihuhu^ 
ploys  al>out  200  men.    Juan  A.  Creel,  general  mana^r:  0. 
intendent.     Has  auriferous  and  argentiferous  copper  orew,  op^itn 
main  shaft,  and  late  in  1903  struck  3%  nickel  ore,  apparently  ii. 
quantities.     Has  steam  power  and  a  200-tou  smelter. 
RIO  VISTA  GOLD  &  COPPER  MINING  CO. 

Office:  31  Chronicle  Bldg.,  San  Flranciaco^  CbL 
£1  Dorado  Co.,  Cal.    Organized  Januaiy,  1901,  \ 
with  capitalization  $1,000,000,  shares  $1  par. .  F 
E.  P.  Colgan,  viec-prosidont ;  F.  H.  Hood,  m  i 

A.  G.  Gurnet  ( .  treasurer.  Lands,  2  patentor 
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Fairplay,  on  the.Cosumnes  river,  known  as  the  Cosuuines  mine,  showing  a 
SCy  vein  giving  average  assays  of  about  15%  copper  and  $10  gold  and  silver 
per  ton,  from  malachite  and  bomite,  opened  by  a  150'  shaft  and  500^  of  tun- 
neb,  the  Volcano  tunnel  showing  a  10'  vein  of  l)omite.  Mine  has  water  power, 
compressed  air  hoist  and  .l-drill  Rix  compressor,  using  baby  drills,  and  is 
building  a  30-ton  smelter.  Company  is  composed  of  men  of  excellent  stand- 
ing  and  property  is  considered  promising. 

KISIHG  SUN  COPPER  MmilfG  &  SIblELTING  CO.         NORTH  CAROUlfA. 
Office:  241  Equitable  Bldg.,  Baltimore,  Md.     Mine  office:  Mt.  Washing- 
ton Station,  North  Carolina. 

RIVERSIDE  COPPER  CO.  ARIZONA. 

Office:  Phoenix,  Ariz.    Mine  office:  Morristown,  Maricopa  Co.,    Ariz. 

Xdle.     Organized   under  laws  of  Arizona,   with  capitalization  $2,000,000, 

sliares  $1  par.     J.  M.  Graybill,  vice-president;   Isaac  T.  Stoddard,  agent. 

HadcLs,  2  patented  and  6  unpatented  claims,  in  the  Vulture  Mountains,  showing 

^idf-fluxing  carbonate  ores.    The  Copper  Bottom  claim  also  shows  a  good 

body  of  slightly  ai^ntiferous  galena.     Property  is  well  considered. 

S^OB  ROT  MINING  CO.  UTAH. 

Office :  care  of  Edward  McGurrin,  secretary,  Salt  Lake  City,  Utah.    Eman- 

^.■.^l  Rauch,  president.     Lands,  4  claims,  on  Clipper  hill,  Bingham  Canyon, 

^3«dt  Lake  county,  Utah. 

IVIBGOCIACION  MINERA  LA  ROCA  NEGRA.  MEXICO. 

Mine  office:  Velardefia,   Durango,  Mex.     Ernest   E.   Paine,  manager. 
CI>peTate8  La  Roca  and  La  Victoria  mines,  producing  gold,  silver,  lead  and 
c^^^pper.     Main  shaft,  500^.     Employs  about  75  men. 
T,A  ROCA-NEGRTTA  MINING  CO.  MEXICO. 

Mine  office:  Velardefia,  Durango,  Mex.     Carlos  von  Brandeis,  sup't. 

K^OCK  LASX  MINING  CO.,  LTD.  ONTARIO. 

Office:  Sault  Ste  Biarie,  Ont.     Mine  office:  Bruce  Mines,  Algoma,  Ont. 

CI>^rgamzed  1899,  under  laws  of  Ontario,  with  capitalization  $3,000,000,  shares 

SlO  par.     M.  WUe,  president;  Henry  Weil,  vice-president;  L.  C.  Holden, 

^^^^«petary;  A.  S.  Burrows,  general  manager;  Wm.  C.  Madge,  superintendent. 

^  "W^nda,  1,600  acres,  in  the  Aberdeen  district,  showing  clialcopyrite  in  30'  fissure 

^^^ina  traceable  more  or  less  continuously  for  3  miles,  and  estimated  by  com- 

l^^wiy  to  carry  an  average  of  3%  copper.     Has  a  425'  main  shaft  and  30  tun- 

*^^8  and  crosscuts,  with  about  2,000^  of  underground  openings.     Surface 

^^^^At  includes  air  compressors  and  a  200-ton  concentrator  equipped  with 

^^TJshers,  Hodge  jigs  and  Wilfley  tables.     Mine  and  mill  are  served  by  the 

^tiice  Mines  &  Algoma  railroad,  built  by  a  corporation  closely  affiliated  witli 

^^  Rock  Lake  company. 

^OCKY  MOUNTAIN  CONCENTRATING  &  MILLING  CO.  COLORADO. 

Mine  office:  Black  Hawk,  Gilpin  Co.,  Colo.  Edgar  S.  Moulton,  manager. 
Ores  carry  gold,  silver  and  copper.  Has  gasoline  power,  25-stamp  mill  and 
75-ton  concentrator. 

mca  MOUNTAIN  COPPER  CO.  WYOMING. 

Office:  Marcellus,  Mich.     Mine  office:  Encampment.  Carbon  Co.,  Wyo. 
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Employs  3  men-  Oi^aniypd  August,  lf>02,  under  laws  of  Wyoming,  wiJ 
capitaliisation  15 100,1)00,  shares  lOc.  par,  Ge<K  \\\  KrolU  prpsidoiit ;  Eiirie  R. 
Clemens,  vice-president  atid  general  manager;  Aril  in  r  E.  Bailey,  j^ef^retAry; 
J*  V.  Goodwin,  HiiptjrinteiKlf  nl.  Lands,  8  claims,  areti  IGO  iicres,  in  the  Upper 
Platte  district  J  showing  oxide  and  carbonate  ores  In  gossan,  opened  by  sundry 
pits  and  shafts,  deepest  55'. 
BERNARDINO  RODRIGUEZ,  MEXICO. 

Office  and  niinr:  Mazapil,  Zacatecas,  Mexico* 
SEVERIANO  RODRIGUEZ.  MEXICO. 

Office  ai^d  mine:  Han  Pedro  Oeampo,  Zacatccaa^  Mexico. 
ROGERS  COPPER  A  IRON  CO.  TENNESSEE. 

Office:  MrConil>,  Ohio.     Mine  office:  Duekt^wn,  Polk  Co.,  Tenn.     Oiigati-  ] 
Ued  June,  1902,  under  laws  of  South  Dakotoi,     C.  H.  Sliuler,  president;  C.  8.  , 
Hoskinson,  vice-president;  W.  J.  Stark,  secretary;  C.  C,  decker^  tre«^iirer;  1 
J.  A,  Emng,  general  manager.     Property  is  30U  acres  of  copper  and  iron  lands, 
in  the  extreme  southeast-em  comer  of  Tennessee. 
LA  ROMANERA  GROUP.  SPAlIf . 

Owned  by  M.  Yglesiru^,  2,  Tokerihouse  Bldgs.,  London,  E-  C,  Eng.    Gruup  i 
includes  the  Ban  Vicente  and   other  mines,  near  Paimogo,  Huelva,  Spain, 
showing  several  veins,  largest  about  40'  wide  at  top  and  increasing  wntU  ■ 
depth,  carrying  cupriferous  iron  pyrites,  with  gold  and  silN^er  values. 
ROOSEVELT  GOLD  9t  COPPER  MINING  CO.  ARIZONA. 

OfRee:  care  of  W.  G.  McDonald,  president  and  general  manager,  P.  O.  : 
Box  477,  Bbbee,  Arix.     Property  is  15  miles  from  Ft,  Thomas,  GraliamJ 
county,  on  the  Gila  Valley,  Globe  A  Northern  R.  R.,  developed  by  a  60' 
shaft  showing  cuprite,  malachite,  chalcocite  and  chalcopyrite  giving  good 
assay  values. 
ROROS  KOBBERVAERK.  NORWAY. 

Mine  offict-:  RAros,  Trondjhem,  Norway.  A  group  of  old  mines.  u^n'Tied 
circa  1640,  including  the  Storvart^,  Kongens,  Krlstian  VI  and  Muggruben, 
these  being  u\vned  partly  by  the  state.  Employe<l  600  men  in  1901.  Urea  j 
range  4.5%  to  5%  in  the  Kongens  group :  6<3,  to  7%  in  the  Stor\ art*,  and  j 
about  5%  copper  in  the  Muggruljen.  A  little  prospecting  has  also  trtM»ii  done 
on  an  adjoining  grcjiip  of  claims.  Prodviction  in  1898  wa^  l,3>i3.077  Ibs- 
refined  copper,  and  in  1902  w*aa  alxjut  25,000  tons  of  ore  avemging  5%  to  li%  j 
copper  after  roa.sticg, 
BJINA  EL  ROSARIO.  CHILE. 

Mine  office:  Tamaya,  Ovaile,  Chile.     Owned  by  the   Pamilia  Lecaros. 
Mine  was  opened  in  IS/iO  and  is  about  550'  deep.     Idle. 
C0MPANL4  mNERA  ROSARIO.  ARGENTHtA.] 

Property  is  located  in  the  Calamuchita  district,  about  60  miles  soutli-| 
west  of  C^6rdoba,  Ai^entina.     Ore  body  is  iron  pyrites  cjirr>*ing  chalcopyrite,  I 
with  quartz  gangue,  averaging  5%  to  6%  copper.     Has  a  smelter  nith  St** I 
blast-furnace,  making  matte  averaging  65%  copper  and  HO  oi.  silver  per 
ton,  which  is  sent  to  Great  Britain  for  reduction  and  refining. 
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ROSE  MDIE.  CALIFORNIA. 

Office:  care  of  R.  S.  Grant,  owner,  Victor,  Cal.     Property  is  in  the  Mor- 
ongo  district,  45  miles  southeast  of  Victor,  San  Bernardino  Co.,  Cal.    Ores 
carry  copper,  gold  and  silver,  the  copper  ore  being  hand-sorted  and  shipped 
to  smelter. 
ROSEMAll  GROUP.  CALIFORNIA. 

Owned   by   H.  Roseman,  ct  al,  Redding,  Shasta  Co.,  Cal.     Lands,  9 
claims  and  smelter  site.    Ores  are  carbonates  and  oxides  at  surface,  sulphides 
at  depth.     Property  is  slightly  developed  by  shafts  and  tunnels. 
ROSEMONT  COPPER  CO.  ARIZONA. 

Mine  office:  Roeemont,  Pima  Co.,  Anz.     Has  st^am  power  and  50-ton 
dTuelter.     Idle. 
ROSSLAND-KOOTENAY  MINING  CO.,  LTD.  BRITISH  COLUMBIA. 

Offices:  Salisbury  House,  London,  E.  C,  Eng.  Mine  office:  Rossland, 
B.  C.  Bernard  MacDonald,  general  manager;  F.  A.  Liibouchcrc,  secretary. 
Registered  May  17,  1902,  as  reconstruction  of  Rossland-Great  We^steni  Muies, 
Ltd.,  and  Kootenay  Mining  Co.,  Ltd.,  with  capital  of  £150,0<K).  Lands, 
204  acres,  carrying  gold,  silver  and  copper  ores,  which  are  shipped  to  the 
Northport  smelter. 
ROUILLARD  COPPER  MINES.  NEW  HAMPSHIRE. 

On  Mt.  Gardner,  near  Woodsville,  Grafton  Co.,  N.  H.     Idle. 
ROUSE-GARDNER  MINING  CO.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.     J.  W.  Bostwick,  manager. 
Operates  the  Gardner  mine,  carrying  gold,  silver  and  copper.     Has  steam 
power  and  employs  25  men. 
ROUTT  COUNTY  GOLD  A^  COPPER  MINING  CO.  COLORADO. 

Office:  635  Seventeenth  St.,  Denver,  Colo.  W.  T.  Perkins,  president; 
F.  E.  Coe,  secretary  and  treasurer.  Organized  March,  1903,  under  laws  of 
Wyoming,  with  capitalization  $1,500,000,  shares  $1  par.  Lands,  5  claims, 
area  50  acres,  in  Routt  county,  Colorado,  100  miles  from  nearest  railroad, 
developed  by  about  1,000^  of  tunnels  and  showing  a  considerable  quantity  of 
ore  assaying  $3.50  to  $150  per  ton,  in  gold,  copper,  silver  and  lead. 
ROWAN  GOLD  &  COPPER  MINING  CO.  NORTH  CAROLINA. 

Office:  Salisbury,  N.  C.     Alvin  Merriam,  superintendent.     Operates  the 
Oddie  gold-copper  mine.     Has  steam  power  and  lOnstamp  mill,  and  leaches 
concentrates  by  the  Mead  process. 
ROTAL  COPPER  CO.  NEW  MEXICO. 

Absorbed  by  the  Aberdeen  Copper  Co.  in  1901. 
ROTAL  GOLD  &  COPPER  CO.  UTAH. 

Office:  Dooly  Blk.,  Salt  Lake  City,  Utah.  Mine  office:  Milford,  Beaver 
C'o.,  Utah.  Organized  March,  1903,  under  laws  of  Colorado,  with  capitaliza- 
tion $10,000,000,  shares  $10  par.  A.  B.  Lewis,  president;  C.  J.  Caughey, 
vice-president ;  Jos.  Henshaw,  secretJin-.  Lands,  200  claims,  area  4,000  acres, 
including  the  Montreal,  Gogebic,  Colos.sal,  I^wns,  Bea<!on,  Nellie,  Monitor, 
Adams,  Muldoon  and  other  groups,  in  Beavor,  Washington  and  Iron  counties, 
Utah,  but  mainly  in  the  vicinity  of  Milford.    The  Montreal  group  is  the  besi 
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known,  and  it  m  jiaMcrt<Hl  tliat  upwards  of  11,000,000  in 

find  icold  lioM  beem  firodured  by  ihm  property  in  the  past. 

v*«lo|>inrni,  arid  coinpany  han  autlioriz«d  a  $2,000,000  i 

C?ortipntiy  ban  ambitious  plaru^  for  the  future,  uictuding  tbt 

1,000-ion  fumnccs  at  Milford.    Company  wsa  promoted  and 

Senator  Ijtww,  who  alno  organijsed  the  Majestic,  in  the  same 

and  it  in  to  be  ho|KHJ  that  tlic  lesN>ii&  tiiUght  by  the  troubles  of  the  lii||citir 

will  CAU<*e  Senator  L<nvbs  to  promote  the  Royal  ronipauy  along 

more  roiiMi*rval  iv^  li(u*}s  timii  hi^  previous  floatation.   The  landed 

corwridT?rf*fl  vulimbl#\  titii    ihe  vabic  of  the  sJiares  is  necessarily 

ujMin  Mif*  \mMfi,  rtnl)-itiiiitij*l  or  othem'isc,  on  which  the  company  12 

and  Opel  a  Iff  I 

ROYAL  CROWPf  MINIlfG  CO.  MEXICO. 

Office:  Indepciidenciii  No*  38,  Oaxaea,  Mex-  Mine  office:  Ocotli% 
Oaxaca,  Mex.  Emplrjys  75  men.  Organized  under  laws  of  MeTieo,  willi 
fftpitah nation  $800,000,  shuren  $1  par;  paid  in,  $135,000.  Gustavo  Stein^ 
pr»idetii ;  TefKloro  Meyer,  secretary  and  in-a^urer;  A.  Hopley  Woolricli, 
general  manoicor;  Martjji  Aguirrei  auperintentk'nt.  Land«,  80  acres,  also  a 
lO-acre  smeller  «ite,  in  the  Ocotlan  district,  showing  1  contact  veiiis  between 
f|Uttrtzite  and  andeaite,  of  which  two  are  bein^  developed,  these  averaging 
A  met rea  width  and  giving  average  Assays  of  13%  copper,  739,56  grams  silver 
iind  $23  gold  per  ton,  from  malachite,  aanrite  and  chr>'!30<*olla  in  the  oxidixed 
jsonej  and  rhaleopyrite  below  the  water-level.  la  opened  by  shafts  of  122' 
rind  125'  and  served  by  I  lie  (JrotUn  &  Ejutla  railway,  J^  mile  distant. 
ROYALBERG  COPPER  MINES,  LTD.  NORWAY. 

()fhr<'H;  Vyi,  V^irtoria  St.,  Westminster,  London,  Eng.  Mine  office: 
Kotignherg,  Norway.  Em  ploys  />tl  men.  Regintered  April  24,  1903,  wnth 
rupital,  nominal,  £40,000;  insnctl,  £35,000,  8.  Philip  Ea.^tick,  managing 
director;  Inpwolf  (>tterl>eek,  superintetident.  Lands,  IS  eUdmis,  area  about 
Ml  aere«,  title  by  crown  grant,  also  20  acn?s  timber  lands,  m  the  FiaWum 
district,  opened  by  shaft:?  of  40\  70',  and  IW,  and  by  tiinneU  of  120'  and 
250',  whowing  four  3'  fissure  veins  in  volcanic  mica-st^hists,  giving  average 
atnays  of  14%  copper,  20%  lead,  10%  yJnc  and  24  oz.  silver  per  ton,  from 
sulphide  ores,  and  estimated  to  show  30,000  tons  of  ore,  with  15,000  tons 
bkM'krnl  out  for  stoping.  The  West  Norway  railroad  is  2  miles  distant, 
iiiul  il  is  pnip<»sod  to  develop  100-h.  p-  from  a  neArliy  waterfall. 
RtJBY  COPPER  &  GOLD  MINING  CO.  WYOMIIIG. 

Sup[H»sicd  to  have  property  somewhere  in  Carbon  county,  Wyoming. 
RUBY  GOLD  &  COPPER  CO.  BfEXICO, 

Office:  30  Bmad  St.,  New  York,  Mine  office:  San  Marcial,  Sonora,  Mex. 
Kloyd  H.  WiUon,  president;  Fredk.  K.  Jones,  secretary  and  treasurer;  Geo. 
W.  Crowe,  gcnend  manager;  Cha^s.  R.  Davenport,  superintendent.  Oigaji- 
lied  under  lav^-^i  of  Arl»ona,  Nov,  28,  1900,  \nth  capi tali lat  ion  $2,000,000, 
i*hiifw  $10  par,  with  S100,(K)0  in  10%  cumulative  preferred  stock-  Orea  eir 
gold  mid  copper.     I^  lui^talling  niining  nuichincr>'-  and  rtxJuction  plant* 


I 


I 


RUBY  HILL-SADDLE  MOUNTAIN.  625 

RUBY  HILL  COPPER  mnniG  &  SMELTING  CO.  CAUFORIILL 

Mine  office:  Copper  Hill,  California. 
S^UBT  HILL  TUlfHEL  &  MIlflllG  CO.  NEVADA. 

Mine  office:  Eureka,  Eureka  Co.,  Nev.     Is  dri\4ng  a  2,200'  tunnel  be- 
t-  ireen  the  Richmond  and  Connor  mines. 

X^UBY  KING  COPPER  MINING  &  TOWNSITE  CO.  CALIFORNIA. 

Lands,  U  claims  in  Sections  29  and  32,  T.  17  N.,  R.  6  W.,  Colusa  Co., 
C13al.,  sho\iing   float   copper. 
:^UDEFEHA  MINE.  WYOMING. 

Absorbed  by  North  American  Copper  Co. 
S^UDIANSKI  MINES.  RUSSIA. 

Office:  care  of  T.  L.  Zaniiatnin,  Penn,  Russia.     Property  is  a  group 
of  mines  in  the  government  of  Perm.     Production  in  1899  was  3,122,112  lbs. 
oi  refined  copper. 
SMARCOS  RUSSEK.  MEXICO. 

Office  and  mine:  Jiminez,  Chihuahua,  Mexico. 

XeUSSELL  UNITED  COPPER  CO.  NEW  MEXICO. 

Incorporated    1903,    under    laws    of    Delaware,    with    capitalization 

•^,000,000,  by  J.  Howard  Gendell,  et  al,  of  Philadelphia.  Pa. 

X^UTHBERG  CONSOLIDATED  COPPER  CO.  IDAHO. 

Letter  returned  unclaimed  from  fonner  office,  Banigan   Bldg.,  Prov- 

icience,  R.  I.     Lands,  112  acres,  in  the  Seven  Devils  district,  Idaho. 

^ACAJEWEA  GOLD  &  COPPER  MINING  CO.  MONTANA. 

Office:  care  of  W.  J.  Anson,  secretary,  Helena,  Mont.     Capitalization 

^»00O,OOO,   shares  $10   par.     Colonel   Henrj'   Altman,    president.     Lands, 

"^7  claims,  near  Helena,  Lewis  &  Clarke,  county.  Montana. 

SADDLE  MOUNTAIN  MINING  CO.  ARIZONA. 

Office:  1008  F  St.,  Washington,  D.  C.     Mine  office:  Dudley ville,  Pinal 

^•,  Ariz.     Employs  25  men  on  development  work.     Dr.  Z.  Taylor  Emery, 

P'^esident;  Storey  D.   Ladd,  secretar>';  Wilbur  W.  Delano,  treasurer;  Geo. 

^'  Chittenden,  general  manager;  N.  H.  Mellor,  superintendent.     Organized 

^^02,  imder  laws  of  Arizona,  with  capitalization  $250,000,  shares  $1  par; 

^l^'iasued,  $120,000.     Lands,  30  claims,  area  600  acres,  also  40-acre  smelter- 

*^  and  sundry  coal  lands,  to  be  developed  later,  also  lands  in  Pinal  and  Gila 

J^Unties,  giving  total  holdings  of  3,400  acres.     Has  a  contact  vein  between 

jl'^^estone  and  porphyry,  showing  carbonate  ore  with  ganiet  gangue  on  the 

^'^'^estone  wall,  and  sulphides  along  the  porphyry  contact  at  depth,  ores 

'^^eraging  4%  copper  and  2  oz.  silver  per  ton.     Has  shafts  of  50',  75',  118' 

J^ud  120^,  also  3  crosscut  tunnels,  longest  175',  and  5  tunnels  in  ore,  longest 

*^.    Property  was  discovered  about   1880,  but  after  slight  development 

^  found  to  be  in  the  San  Carios  Indian  Resen-ation,  hence  was  closed 

Qown  until  restored  to  the  public  domain  by  executive  orders  of  the  presi- 

^^t,  December  2,  1902.     Has  a  20-ton  concentrator,  with  jaw-crusher  and 

ftwlctt  table,  also  an  old  smelter  with  2  small  water-jacket  blast  furnaces, 

erected  in  1880  by  the  San  Carlos  Copper  Co.     One  carload  of  ore,  shipped 

(or  treatment  in  1903,  gave  ret\u*ns  of  9.2%  copper.    Sundry  claims  held 
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under  bond  and  lease  are  to  be  purchased  early  in  1904,  previous  to  which 
the  t'ompany  will  be  reorganiiied  with  largely  increasd  capital,  after  which 
it    is  planned   to    develop    systematically  and    extensively.      Property    ia 
regarded  as  valuable,  ' 
SAGINAW  MIHE.  UOWTANJL 

Letter  refurncd  unclaimed  from  Dillon,  Beaverhead  Co.,  Mont. 
SAGINAW  MINING  CO.  WASHINGTON. 

Mine  office:  Maple   Falls,   Wa^h.     Han  copper-gold  ore-a, 
SAGINAW  VALLEY  COPPER  MINING  CO.  WYOMING. 

Office:  FJay  City,  Mich.  Letter  returned  unclaimed  from  former  mine 
office,  Encampmentj  Carbon  Co.,  VVyo.  Organized  1902,  under  Iavss] 
of  Wyoming,  with  capitali/albi^  $'2,000,000,  slmres  $1  par  E,  L,  Beach  J 
president;  .Vlex.  Zagelmeyer^  vice-premdeut ;  J.  E.  Hawkins,  secretary n 
Herman  11.  Marwiiiske,  treasurer;  Jos.  Walton,  aU|]H»rintendcnt.  Ha^absoH^tl  1 
(he  Green  Mountain  and  Grand  Ilapids  Copper  compjmies,  exchanging j 
.•^tock  therefor.  Lands,  100  acres,  developed  by  100'  shaft  and  73'  tunncL  | 
SAHUARIPA  EXPLORATION  CO,  MEXICO. 

Mine  office:  8alniaripa,  8onora,  Mex.  Has  bought  and  bonded  a  nuni- 
IxT  of  properties  in  the  Sahuaripa  dustrict,  among  these  being  the  Xlina 
Espcritu  Santo,  12  miles  east  of  8ahuaripa^  opened  circa  1842,  and  closed 
in  1000,  owing  to  striking  of  water.  This  has  a  blanket  vein  of  argentiferous 
and  plumbiferous  tetrahedrite,  carrying  up  to  150  oz.  to  250  oz.  silv^er  per  ton* 
SAHUAYACAN  MINING  CO.  MEXICO. 

Office:  Pittsburg.  Pa,     Mine  office:  Jesus  Maria  Ocampo,  Chihuahua,, 
Mex.     Leo  Eeed,   manager.     Operates  the  Veronica  and  other  mines,  prt 
ducing    gold,  siilvcr    and    copper.     Main  sliaft,  350'.     H&9  steam    power 
and  a  20-8tamp   mill,   employing   about    l(K)   men. 
ST.  CROIX  CONSOLIDATED  COPPER  CO.  WISCONSIN. 

Offif-e:  Supcrinr,  Wis.     Organi/^ed  11)03,  under  laws  of  Wisconsftn,  with 
capitalization  $l,5O0,0(X),  shares     $1   par.     Lands,  9  groups,  area.  22,000  ^ 
acres,   in   Douglas  county,   Wisconsin,    carrying  the  western  extension 
the  Keweenawan  cupper  belt  *if  Michigan. 
ST.  DAVID»S  GOLD  A  COPPER  MINES,  LTD,  WALES. 

Offices:  Comhill,  Loudon,  E.  C.^  Eug.  Mine  office:  Barmouth,  North 
Wales.  G.  C.  Isaacs,  chairman;  H.  J.  Wright,  mine  manager;  J,  Jurnier, 
secretary.  Capital,  £60,000.  Lands,  730  acres,  carrying  gold  and  copper 
ores.  Has  a  50-stamp  mill  and  Elmore  oil  concentrator,  btter  treating 
tailings  frtnn  mill.  Concentrator  has  given  excellent  results. 
ST.  GEORGE  COPPER  MINING  CO.  UTAH, 

Office:  SaU  Lake  City^  I' tali.  Mine  office:  St.  George,  Washington 
Co.,  Utah.  Capitalization  $4W,0O0.  Clarence  MeCornick,  president;  Grant 
0.  Snydej",  secretary  and  manager.  Landi^  are  in  the  Dug\^'ay  Mountains. 
Main  shaft,  100',  on  a  4'  t^  5'  vein,  giving  assays  of  4%  to  40%  copper.  Haa 
gasoline  power  and  a  small  smelter. 
ST.  JOE  MINING  CO.  UTAH. 

Office:  61  Commercial  Blk..  Siih  Lake  City,  Utah,     Mine  office:    Blng- 
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Aam  Canyon,  Salt  Lake  Co.,  Utah.  Capitalization  $1,000,000,  shares  $1 
J»r.  R.  A.  -Hasbrouck,  president;  Wm.  S.  Burton,  secretary.  liancLs, 
17  claims,  area  340  acres,  having  more  than  a  mile  of  underground  openings. 
Principal  opening  is  the  St.  Joe  deep  tunnel,  which  is  to  be  driven  about  u 
mile,  and  should  open  large  ore  bodies  at  great  depth. 
ST.  JULIAIV  MUfflNG  CO.  MONTANA. 

OflSce:  Livingston,  Mont.  Mine  office:  Chico,  Park  Co.,  Mont.  J.  F. 
Nolan,  manager.  Lands  include  the  Bercry,  Bullion  and  Copper  Queen 
claims,  carrying  gold,  silver  and  copper.  Has  steam  power  and  Elspass  mill. 
ST.  LAWRENCB  GROUP.  WASHINGTON. 

Ofllce:  312  Trader's  Blk.,  Spokane,  Wash.  Owned  by  W.  R.  Marvin, 
T.  H.  Boyd  and  P.  F.  McLaughlin.  Lands,  4  claims,  in  the  Twisp  district, 
Cascade  Mountains,  Washington,  about  60  miles  from  a  railroad,  showing 
a  strong  vein  giving  assay  values  of  about  $40  per  ton  in  copper,  gold  and 
silver. 
ST.  LOUIS  MINE.  NEW  MEXICO. 

Mine  office:  Silver  City,  Grant  Co.,  N.  M.  Geo.  Newcomb,  manager. 
Shipped  ores  averaging  15%  to  25%  copper  to  smelter  at  Silver  City  before 
that  plant  was  burned.  Main  shaft,  500^.  Has  solid  sulphides  below  200', 
oxiduBed  ores  above.  Owners  contemplate  installing  a  leaching  plant  to 
treat  6%  to  20%  ores. 
ST  LOUIS  MINE.  WASHINGTON. 

Mine  office:  Silverton,  Snohomish  Co.,  Wash.     Has  vein  of  18'  to  30'' 
showing  auriferous  and  argentiferous  chalcopyrite  assaying  20%  copper. 
ST.  LOUIS  COPPER  CO. 

Former  office,  721  Olive  St.,  St.  Louis,  Mo.     Dead. 
ST.  LOUIS  COPPER  CO.  ARIZONA. 

Mine  office:  Gila  Bend,  Pima  Co.,  Ariz.     A.  J.  Shotwell,  superintendent. 
Ores  carry  gold  and  copper.     Has  steam  power  and  10-stamp  null. 
ST.  LOUIS-VASSAR  MINE.  UTAH. 

Mine  office:. Park  City,  Sunmiit  Co.,  Utah.     Robert  Gorlinski,  manager. 
Ores  carry  mainly  silver,  with  fair  values  in  copper,  lead  and  gold.     Employs 
15  men. 
ST.  MARIE  COPPER  CO. 

Former  office  in  the  Cooper  Bldg.,  Denver,  Colo.  A  deliberate  swindle, 
perpetrated  by  John  Reilly  and  W.  W.  Wilson,  two  notorious  confidence  men. 
ST.  MART'S  MINERAL  LAND  CO.  MICHIGAN. 

Office :  P.  O.  Box  5095,  Boston,  Mass.  Local  office :  Houghton,  Houghton 
Co.,  Mich.  Organized  1901,  under  laws  of  New  Jersey,  with  capitalization 
15^000,000,  shares  $25  par;  issued,  $3,498,250.  Company  holds  the  entire 
ftock  issue,  except  founders  shares,  of  St.  Mary's  Canal  Mineral  Land  Co., 
oiganized  1863,  under  laws  of  New  York,  to  take  over  lands  given  by  the 
state  for  construction  of  the  first  ship  canal  at  Sault  Ste.  Marie,  lands  so 
given  being  180,000  acres  in  Houghton,  Ontonagon  and  Keweenaw  counties, 
and  from  which  tract  the  Calumet  &  Hecla,  Tamarack,  Baltic,  Trimountain, 
Champion  and  other  mines  have  been  developed.     Nathaniel  Thayer,  presi- 
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dent ;  Chas.  J.  Paine,  vice-president ;  Arthur  G.  Stanwood,  secTeUkty  and 
treasurer^  preceding  offlcera,  Samuel  N.  Brown,  Albert  S.  Bigelow,  J.  Hejuy 
BrookiS,  Chas.  E,  PerkiiLs,  \\\  Ciiniemii  FoHies,  Geo.  P.  Gardner^  Waller 
Hunnewell,  Cha^*.  X.  King,  dircs-tcirs;  R.  R.  Cooffell,  local  manager. 

Lands,  96,l>Ji!)  acres  in  fte,  ntul  tuiiieral  rights  to  14,193  additional  acres, 
lands  being  scattered  idoii)^  the  Lake  Superior  copper  Wt*  \%'ith  principal 
jKikJiiigs  on  the  South  RiiiiiJje,  f^nlhwest  uf  Houghton.  Other  assets  are: 
5O,0tXJ  shares  of  st<ifk  of  the  Cliampion  Chopper  Co.,  being  a  one-half  int 
in  that  corporation  [  20,C)O0  shares  Pacifif  Copper  Co. ;  Hii  shar^  Copper  Han^ 
C^,;  842  Bhiires  Winona  Copper  Co.;  SO  jsliares  Old  Colony-  Copper  Co.;  122 
wtiareH  Trinwuntuin  Mining  Co.;  25,000  shares  Mayflower  Mining  Co.  Ftom 
IStiS  to  I9t)0  the  old  company  paid  ciish  di\'idends  of  $2/2CX),000,  also  stock 
dividends  of  one  sliare  of  Tamarack,  one  share  IrofjuoiSi  ly^  shares  Baltic, 
3-^  sliare  Winona  and  J4  ^hare  Albany  &  Boston,  on  each  fihare  of  St.  Marj^'s 
stock.  A  dividend  of  SI,  amounting  to  SL'SO,(J<M);  was  paid  October  1,  1903. 
last  preceding  dividend  having  been  $4,  paid  No^"enlbe^  28»  1S99.  Expen- 
ditures in  1902  were  t319,298,  of  which  S115.(XM>  went  to  the  Clmmpion  a« 
loans.  Exploratory'  work  is  lieing  done  by  2  diamond  drilb,  with  a  force  of 
16  men.  The^  drilLs  were  worked  in  1903  at  points  2  to  5  miles  south  of  the 
Champion  mine,  but  owing  (o  the  great  depth  of  overburden  it  was  difficult 
and  in  the  case  of  some  holes,  impossible,  to  reach  the  solid  ledge,  hem 
drilling  operations  have  been  transferred  to  the  vicinity  of  the  Winona  mine, 
where  conditions  for  drilling  are  more  favorat)Ie. 
ST.  MICHAELS  MINING,  MILLING  is,  REFINING  CO.  NEW  MEXICO. 

Mine  oflireiTres  Picdran^  Taus  Co.,  N.  M,     A,  York,  stiperintvndent. 
ST,  PAUL  MINE»  '  COLORADO. 

Mine  ollice:  Red  Mountain,  Ouray  Co.^  Colo.     T.  Braden,  ox^iitr;  J,  I. 
Sweet,  superintendent.     Ores  cariy'siJver,   leiid   and   copper     Has  steam 
power, 
ST.  REGIS  COPPER  MINING  a:  MILLING  CO.  MONTANA- 

Mine  office:  St.  Regi'^,  Missoula  Co.,  Mont.     Fred  W.  Wilson,  superi 
tendent.     Ores  earrs^  copper  and  gold.     Has  steam  power, 
SALIDA  GOLD  h  COPPER  CO.  MEXICO. 

(>tlic4«:  care  of  Dr.  Fiiii*^  F^.  Yoakum,  2Vl  ( Irani  Bldg.,  Los  Angeles^  C&l. 
Letter  ruturnet!  unclaimed  frt:nn  former  mine  ofli*  e,  Alamos,  Sonora,  Mejc. 
SALIDA  GOLD  4  COPPER  MINING  CO.  COLORADO. 

Mine  office:  SaUda,  Chaffee  Co.,  C^lo.     Cii  pi  tali  nation  $10U,IXK.*,  s^hai 
SI  pur.     E.  B.  Green,  maiuiger;  I'Vancb  Shine,  secreta^^^     Ores  carry  cop] 
and  gold.     Is  building  a  3-skjry  and  ba^sement   100-ton  concentrator  am 
leaching  plant  to  treat  3%  copper  ores  from  the  Salida  mine,  held  under 
10-year  leaHl^ 
SALISBCTRY  COPPER  CO.  NORTH   CAROLINA. 

Office:  Salinbury,  N.  C.  Organized  1903,  under  laws  of  Arizona,  with 
capitalization  $RJO,000,  by  W.  S.  Blackmer,  et  al.  I«  devdoping  a  15'  vdn 
showing  excellent  cupper  ores. 
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SALMON  RIVER  mnniG  CO.  NEVADA. 

Mine  office:  Contact,   Elko  Co.,  Nev.     Moees  Jones,  superintendent. 

^res  carry  gold,  silver  and  copper.     Has  gasoline  power  and  a  small  smelter. 

Salt  lake  copper  co. 

Letter  returned  unclaimed  from  former  office  in  Salt  Lake  Citv,  Utah. 
COMPA5U  MnfERA  DE  SALTILLO.  MEXICO. 

Office:  9A  de  Hidalgo,  Saltillo,  Coahuila,  Mex.     Mine  office:  Concepcion 
del  Oro,  Zacatecas,  Mex.    Antonio  Rodriguez,  president;  Angel  Rios,  man- 
CiS^-    Operates  the  Jesus  Nazareno  mine,  producing  gold,  silver,  lead  and 
copper.    Has  steam  power  and  emplo3rs  200  men. 
SAMSOH  GROUP.  BRITISH  COLUMBIA. 

Pronusing  sulphide  outcrops  at  Beasley,  7  miles  west  of  Nelson,  B.  C. 
SAMSOH  MIKE.  UTAH. 

Sold  in  March,  1903,  to  Bingham  Copper  &  Gold  Mining  Co. 
COMPAHIA  MDIERA  DE  SAH  ACASIO  Y  ANEXAS.  MEXICO. 

Mine  office:  San  Joa6  de  Guadalupe,  Durango,  Mex.     Is  u  producer  of 
iron  ore,  copper  and  gold,  and  employs  about  100  men. 
CCMPAHIA  MIKERA  DE  SAH  ANTOIHO.  MEXICO. 

Mine  office:  La  Cruz,  Tamaulipas,  Mex.    Alex.  Dozal,  manager.    Ores 
c^ny  copper,  lead  and  silver.    Employs  about  40  men. 
a^V  BARTOLO  COPPER  MINES,  LTD.  CHILE. 

In  voluntary  liquidation.    Lands  are  near  Antofagasta,  Chile. 
aAR  BERNARDINO  COPPER  CO. 

Capitalization  $2,500,000— $500  paid  in.     Lands,  360  acn\s. 
San  CARLOS  COPPER  CO.  ARIZONA. 

Property  is  under  bond  to  the  Saddle  Mountain  Mining  Co. 
SAN  CARLOS  COPPER  CO.  MEXICO. 

Office:  25  Broad  St.,  New  York.    Mine  office:  Linares,  Nuevo  J. eon, 
Mex.    Employs  about  800  men.     Organized  1896,  under  law.s  of  New  York, 
^^th  capitalization  $100,000,  shares  $1  par.     W.  H.  Nichols,  Jr.,  president ; 
S.  H.  Steele,  secretary  and  treasurer;  Eklw.  D.  Self,  general  manager.     Mining 
Uuids  are  6  square  miles,  in  San  Carlos  district  of  Tamaulipas,  Mexico,  with 
BQieltOT  at  San  Joe6,  Tamaulipas,  also  6,400  acres  of  timber  lauds.    Veins  are 
contacts  between  limestone  and  porphyry,  and  ores  are  oxides,  carbonates  and 
solphides,  mainly  the  latter.    Development  is  by  upwards  of  .50  shafts  and 
^ut  7  miles  of  tunnels,  with  total  underground  openings  of  about  10  miles. 
Nearest  railroad  is  the  Gulf  branch  of  the  Mexican  Central,  38  miles  distant. 
A  railroad  to  connect  the  mines  and  smelter  is  to  be  built  in  1904.     Property 
is  a  considerable  producer  of  copper,  but  figures  of  production  cannot  be  se- 
cured from  the  Mexican  government  or  the  company,  or  from  any  other  source. 
SRir  CRISTOBAL  COPPER  CO.  NEW  MEXICO. 

Office:  616-116  Broad  St.,  New  York.  Mine  office:  Arroyo  Seco,  Taos 
Cb.|  N.  M.  Chas.  L.  Heverin,  president  and  general  manager ;  John  McGregor, 
superintendent.  Lands,  1,850  acres,  also  sundry  water-rights  and  a  railroad 
franchise.  Has  an  80^  ore  body,  carrying  gold,  silver  and  lead.  Has  a  smelter 
ami  cyanide  plant,  and  plans  building  a  150-ton  concentrator.    Original 
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development  was  for  copper,  but 


mt  operations  are  confined  alinofit  < 

<'Uisively  to  a  big  ledge  of  gold-bearing  qu&xtz. 

SA5  DOMIWGO  GOLD  St  COPPER  CO.  AKlZOlfA. 

Absor1)etl  by  PicAcho  Blanco  Mining  Co. 
SAN  DOHINGOS  MINE.  PORTUGAL, 

Owned  :i!id  operated  by  Mason  &  Barry,  Ltd. 
SAIf  FERNANDO  COPPER  MINING  &  SMELTING  CO.  MEXICO. 

Office :  care  of  Woods  Investment  Co.,  Victor,  Colo.     Mine  office :   Enscn- 
adtf,  Baja  California,  Mex,     Work^  a  small  force  on  development.     Organixihi 
1894,  under  laws  of  C/oIorado,  witli  capitalization  $1^04X1^000,  nbareii  $t 
F.   M.   Woods,   president;   H.    E.    Woods,    vice-president;   Warren    Wi 
treasurer;  John  V.  Smale,  general  matia^r.     l^and."),  HO  pertenencias,  sho^ 
8  veins  2'  to  f>'  in  width  and  averaging  6%  copper  from  oxide,  carbousiti 
and  sulphide  ores  of  copper,  with  small  values  in  gold  and  silver. 
MINA  SAN  FRANCISCO.  PERU 

See  Compania  Minera  Santa  Ine«  y  Morococha. 
MINAS  DE  SAN  FRANCISCO  Y  OTRAS.  MEXICO. 

Mine  otHce:  care  of  G.  V.  Monteverde  y  Ca.,  owners,  Pesqueria,  Sononi, 
Mex-     Ores  carr>^  gold,  silver,  lead  and  copper. 
NEGOCIACION  MINERA  SAN  FRANCISCO   Y   ANEXAS.  MEXICO. 

Mine   office:   Mineral   de   Asientos,   Aguaj*c»ilientes,    Mexico, 
COMPANIA  MINERA  DE  LA  FRANCISCO  DEL  A2UL,  MEXICO. 

Mine  office;  Matehuala,  San   Luis  Potosi,   Mexico. 
FINCA  SAN  JOAQUIN.  CUBA. 

An  old  mine,  about  30  miles  northeast  of  Cienfuegog,  Cuba,  worked 
intermittently  1856-1S85,  ores  having  tieen  ithipped  to  Swarusea  and  the 
United  States  for  smelting,  and  returning  an  a\  ei*age  of  nearly  20%  copper. 
Vein  ranges  up  to  30'  in  w^idth.  Ores  are  azurite,  melaconite,  cuprite,  boru- 
ite  and  chalcopjTite. 
SAN  JOSE  MINE,  CHILE. 

Mine  office:  care  of  Silva  y  Rivas,  owners.  Tamaya,  Ovalle,  Chile.     Mine 
was  opened  in  1844  and  b  517'  deep. 
MINAS  SAN  JOSE,  SAN  MIGUEL  Y  EL  BRUJO.  SAN  SALVADOR 

Office  and  miners :  care  of  Luna  Hornuiiios,  owners  and  manager^,  Mctapan 
San  Salvador,  Central  America,     Ores  carry  copper,  gold  and  silver.     Hav 
st«am  poucr  ar^d  smelter,  employing  about  250  men. 
SAN  JUAN  GROUP.  CHILE. 

Mine  office:  Copiapo,    Atacania,   ChUe.     Deepest  shaft,   aliout    1,800'. 
Originally  worked  for  silver,  but  copper  valuM  prodominate  at  depth. 
MINA  DE  SAN  JTJAN.  SPAIN. 

Mine  office:  Paimogo,   Huelva,  Spain,     Don  Jos^  De  Soto,   manager. 
Lands,    102   bectares,   including   4   old  mines. 
SAN  JUAN  MINING  CO.  COLORADO. 

Mine  office:  Central  City,   Gilpin    Co.,  Colo.     J.  I.  Perkins,  manager. 
Ores  rjirry  gold,  .silver  and  cop^)cr.     Has  steam  power. 
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SAK  JUAK  SBCELTIKG  A  REFINING  CO.  COLORADO. 

Mine  and  works  office;  8(1  vert  on,  8an  Jtian  Co.,  Colo,  Geo*  Oliver* 
preffldent;  W.  F.  Kendrick,  vlce-preHideiit ;  h\  C  Kendrick,  general  manager. 
Organized  1903,  with  capital izat ion  $3,<M}0,fM)0,  as  a  cofisolidftUon  of  lliC 
Kendrick  &  Gelder  Smelting  Co.,  Oliver  Reduction  Co.  and  Paradox  Copper- 
Gold  Mining  Co.  PrineipiU  mining  property  i.^  ihe  HenriettH,  carrt'ing 
ores  of  gold,  silver  and  copper  an"l  iHjuipped  with  gaj^oline  and  elc^ctrir  power, 
with  a  400-ton  concentrator  and  "i^KKton  smelter,  employing  fil>out  2(J0  nicti. 
irorA  SAN  JUAN  DE  MALAJA.  ^  CUBA. 

A  promiaiag  prospect,  with  lOO*  gossan  capping,  about  6  miles  northeu:  t 
of   Santa    Clara,    Cuba. 
MmAS  SAN  LORENZO  Y  ALLENBE.  MEXICO. 

The  San  Lor^'ozo  and  AUende  mi  nest,  ttre*%  36  pertenencias,  or  about  90 
acree,  in  the  Ures  district,  Sonora,  Mexico,  wure  bought  by  Frederick  A. 
Piatt,  et  al,  in  l'i>02,  and  are  lieing  aevdoped.  The  San  Lorenzo  has  a  4'  vein 
assaying  as  high  as  18%  copper  and  31)  02.  !<ilver  per  ton.  The  AUende  is 
not  so  rich,  but  Ls  said  to  be  a  promising  property, 
COMPANIA  MINERA  SAN  LUIS.  MEXICO. 

At  Tepe/alii,  vV^uascalientes,  Mex,  Sold  to  Aguascalientes  Metal  Co. 
SAN  LUIS  MINING  CO.  MEXICO. 

Office:  27  Williiun  St.,  New  York.  Mine  olRce:  Gabriel,  Dumngo,  Mex. 
Employs  750  men*  Organized  1900,  under  laws  of  West  Virginia,  viith 
capitalization  $1,850,000,  sliares  SIO  pur;  iinls.«^ued,  $125,000.  Assets, 
S1.384,34,'5.St>;  liabilities,  $Gl,5<Jl.s:i;  ciush  on  hand,  $1.5,000;  cash  due 
company,  $39,5(30,  Walter  S.  Logan,  pri>*iideiit ;  Myra  B,  Martin,  secretary ; 
Geo.  A  Tread  well,  treasurer;  Loui^  Ross,  general  man^i^er;  Hcim-  E.  O'Bris- 
colJ,  mine  su|jerintendent ;  Frederic  Siistersic,  mill  sujX'rintcndenl:  Sydney 
B*  Tyler,  engineer.  Mining  lands,  S50  acres,  also  lO-acre  muelter-site  and 
«iundr>'  timber  lands,  etc.,  giving  tot^l  holdings  of  46,1«M)  acre^*,  in  the  Panuco 
de  Coronado  and  San  Lucas  di.«?tricts  of  Durangn.  Ha^*  about  I'M!  fissure 
and  contact  veins,  of  which  3  are  being  develoix^d,  these  having  average 
Hidth*  of  20',  and  reported  by  company  to  carry  an  average  of  6%  copper, 
15^  leiid,  25%  zinc,  *30  oz.  silver  and  $8  gold  jwr  ton,  from  oxide,  carbonate 
and  sulphide  ores.  The  San  Luis  mine  Uiis  a  UM'  shaft  and  tunnels  of  250' 
and  350';  the  Potosina  No.  1  has  shafts  of  250'  and  100',  the  San  Lucas  has 
2  shafts  of  ISO'  each  and  tunnels  of  1,200  and  300'.  Totjil  underground 
openings  are  about  4  miles,  estimated  to  show  275,000  tons  of  ore  blocked 
out  for  stoping,  mth  2,500,(¥»0  tons  of  ore  in  sight.  These  are  very  old 
mines,  reopened  in  1901  by  the  present  company.  Has  steam  power,  mines 
using  600-h.  p,  and  mill  2rK)-h.  p.  Equipment  includes  2  Iiiger.soll  air  com- 
preaior?  and  10  power  drills.  Btiildinprs  inrhtde  a  20x*i0'  stone  machine  shop, 
20x80^  wood  carpenter  shop,  smithy  and  60  dwellings.  All  high-grade  ore  is 
shipped  to  the  Monterey  and  Aguascalientes  plants  of  the  Mexican  Smelting  & 
Refining  C/0.,over  nearest  railroad,  the  Mexican  International,  12  miles  distant. 
Fuel  i^  Tvood,  costing  $0  per  cord,  and  *;oft  coal  costing  $15  per  ton.  Produc- 
tion for  1902  was  about  $200,000;  for  1903,  about  $600,000,  and  for  1904 
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is  estimated  as  likely  to  be  about  $1,500,00(1  Average  cost  of  mining  is 
about  13.50  per  ton.  For  1904  company  vk^ill  i-onttnue  underground  devel- 
opmeot^  giving  attention  to  several  properties  not  yet  opened,  install  a  new 
hoisting  plant,  add  to  present  mill,  and  contemplates  building  a  railroad  to 
connect  with  tlie  Mexican  International.  Property  in  regarded  as  extenfflVK 
and  vahmble. 
SAN  MARCEL  MINE.  ITALY. 

An  old  mine,  of  iimited  production^  in  Piedemont,  Italy. 
SAN  HARCIAX  GRO¥P.  MEXICO. 

Office  and  mine:  care  of  Gus  Peterson,  owner  and  manager,  Roswicv 
Sinaloa,  Mex.     Ores  carry  silver,  lead,  i^old  and  copper. 
SAN  MIGUEL  COPPER  CO.  NEW  MEXICO. 

Lands  are  in  the  Tecolote  district  of  San  Miguel  county.  New  Mexico^ 
Management  contemplates  installing  a  150-ton  leaching  plant. 
SOCIEDAI)  MINBIRA  DE  SAN  MIGITEL  DE  HUELVA.  PORTUGAL. 

Mine  oflirt^:  Ala  monaster,  Hueh^a,  Spain.     Lands  U2  heciareas.     Pro- 
duction in  1891>  was  789  long  ton«L  of  rctined  copper, 
COMPANIA  MINERA  DE  SAN  MIGUELITO.  MEXICO. 

Mine  otTicc:  Cumpa,s,  Moctexuma,  Sonora,  Mexico, 
MINA  SAN  PEDRO.  ARGENTIKi 

A  small  mine  in  the  Mexkana  district  of  Rioja,  Argentina.     Higl] 
grade  shipping  ore  assays  up  to  30%  copper^  30  oz.  silver  and  0.5  OJ. 
per  ton. 
MINA  SAN  PEDRO.  BCEXICOii 

.Mine  ufUt't':  Odral,  San  Luis  Potoai,  Mex.     Owned  by  J.  A.  Arbide 
KolxTto    Yrii'.ar. 
SAN  PEDRO  COPPER  CO.  NEW  MEXICO. 

Mine  oHiee;  San  Pedro,  Santa  Fe  Co.,  N*  M.     Idle. 
SOCIETE  ANONYME  DES  MINES  DE  SAN  PEDRO.  SPAIK. 

OfHcea:  Rue  de  ChateHiidunj  :19,  Pari.s,  f  ranee.     Mine  office:   Zal&mea 
La  Real,  Huelva,  Spain.     Lands  include  the  Barranco  de  lofi  Buyes  rai!if» 
area  64  hccian*as. 
COMPAMA  mifERA  DE  SAN  PEDRO  DE  NOLASCO.  CffllE. 

Mine  office:  San  Pedro  de  Nolasco,  Victoria,  Chile.     Owns  the  Curloti* 
mine,   (ipened    1795,   and   developed   by  a  TOO'  tunnel. 
SAN  PIO  MINE,  MEZ1< 

Office:  care  of  Spencer  C.   Ricliardaon,  owner,  40  Water  St«,  BoslcOf 
Mius^s.     is  loeated  12  hours  horseback  ride  southwest  of  Ameca*  laiieeo,  M< 
MINA  SAN  PLATON. 

Office:  care  of  Don  .\iitonio  Ruiz  Cancela,  SeviUa,  Spain.     Mine  ai&*- 
Almona^ter,    Huelva»   Spain.     Ij^indH>  46  hectareaa.     Idle. 
SAN  REMO  COPPER  CO.  ARHOIIA' 

Letter  returned  unclaimed  from  Gleeaon,  Cochise  Co.,  ArijBona, 
MINA  DE  SAN  TELMO.  SPAIIl. 

Office:  cure  of  Ibarra  y  Hijos,  Se\illa.  Spain.     Mine  office:  Cort^^o^ 
Huelva,  Spain.     Lamb,  222  hect areas,  tindergoing  development. 
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Of  TORINA  MINES.  GREECE. 

Mine  office:  San  Torina,  Greece.     Owned    by  an  Austrian  company, 
Trieste.     Ores  are  oxides  and  carbonates.     Idle. 
^  TOY  MINING  CO.  MEXICO. 

Office:  1314  WelLs  Bldg.,  Milwaukee,  Wis.  Mine  office:  Santa  Eulalia, 
liihuahua,  Mex.  Organized  under  laws  of  Maine,  with  capitalization 
>,500,000,  shares  $1  par.  T.  H.  Bowles,  president,  A.  S.  Witherbee  8ecretar>' 
id  treasurer.  Lands,  5  groups  of  claims,  on  which  extensive  development 
^  l)een  secured.  Daily  production  is  150  to  200  tons  of  ore,  said  to  give 
et  returns  of  $8  to  $10  per  ton. 
KK£A  BEATRIZ  MINES.  MEXICO. 

Mine  office :  care  of  Richard  Pearce,  superintendent,  Magdalena,  Sonora , 
[ex.     Has  steam  power. 
UITA  CECILIA  COPPER  MINING  CO.,  LTD. 

Wound  up  July,  1901. 
UITA  CRUZ  MINING  CO.  ARIZONA. 

Office:  368  Stock  Yards,  Kansas  City,  Mo.  Mine  office:  Patagonia, 
anta  Cruz  Ck).,  Ariz.  Employs  6  men.  W.  W.  Hall,  president;  Geo.  W. 
lolen,  secretary  and  treasurer;  Wm.  M.  Schwartz,  general  manager.  Organ- 
«d  October,  1901,  under  laws  of  Arizona,  with  capitalization  $1,000,000, 
lares  $1  par.  Has  $5,000  cash  on  hand  and  $1,000  due  company,  without 
abilities.  Lands,  6  claims,  area  120  acres,  showing  several  contact  veins 
iving  a  general  average  assay  value  of  8.5%  copper  and  2.5  oz.  silver  per 
)n,  mainly  from  chalcocite.  Has  shafts  of  65^  and  120^,  also  several  short 
innels.  Mine  was  discovered  1860,  opened  1890,  reopened  1900.  Has 
^eam  and  gasoline  power  and  is  only  2J^  miles  from  the  Sonora  branch  of 
le  Southern  Pacific  railway.  Property  gives  indications  of  having  a  large 
re  body  at  a  depth  of  about  300^,  and  company  plans  developing  this  and 
uilding  a  100-ton  smelter  during  1904. 
ANTA  EMILIA  COPPER  CO.  MEXICO. 

Office:  69  Wall  St.,  New  York,  N.  Y.  Mine  office:  Coapa,  Michoacan, 
[ex.  Emplojrs  60  to  75  men.  John  A.  Kennedy,  president;  A.  J.  Peyton, 
ice-president  and  general  manager;  Manuel  L.  Ward,  secretary;  Joseph 
f.  Collinson,  superintendent;  J.  R.  Crum,  engineer.  Organized  1899,  under 
iws  of  Delaware,  with  capitalization  $1,000,000,  shares  $1  par.  Lands, 
3  acres,  in  the  Tacambara  district.  Principal  development  is  by  the 
napoleon  tunnel,  about  1,200^  long,  and  a  175'  shaft.  Has  good  steam 
►lant  and  mine  buildings  with  accomodations  for  about  100  workmen.  Ores 
ocured  by  present  development  are  low-grade,  but  it  is  thought  that  a  good 
tody  of  high-grade  ore  may  be  found  at  a  depth  of  about  500^  through  a 
lew  2-compartment  5x10^  shaft  about  375'  deep  at  close  of  1903. 
ANTA  EX7LALIA  MINES.  MEXICO. 

Mine  office:  Velardeua,  Durango,  Mex.  Ores  c«^rry  gold,  silver,  lead 
,nd  copper.  Main  shaft,  220^.  Has  gasoline  power.  Employs  35  men. 
iANTA  FE  GOLD  &  COPPER  MINING  CO.  MEXICO. 

Mine  office:  Alamos,  Sonora,  Mexico.    Cyrus  F.  Tolman,  general  mana- 
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ger,     St<K»k  is  controlled  by  the  Intemattooal  Copper  it  Gold  Co,     la  dcvd  • 
oping  4  gold  properties  &nd  a  stiver  tnine,  near  Alamos^  and  b  UstalUng  i 
lO-Btamp  mill. 
SAIfTA  FE  GOLD  &  COPPER  MINIKG  CO,  NEW  MEXICO. 

Office:  11   Broadway,  New  York.     Mine  office:  San  Pedro,  Santa  Fe 
Co.,  N,  M.      Idle.     Organized  1899,  under  laws  of  New  Jersey,  ^ith  capital- 
ization $2,500^000,  shares  $10  par,  as  a  reorganization  of  the  original  Santa  Fe 
company,  formed  1888  and  bankrupt  1892.     Present  company  began  busdnea 
with  $56o,OfH>  cash;  balance  of  assets  Jan.  1,  1903,  was  $149 ,.599.94,     Annual^ 
meeting,   fourtli    Tuesday   in    Januarj*.     Stat«  Street    Trust  Co.,    Boston  J 
registrar;  Old  Colony  Trust  Co.,  Boston,  transfer  agent.    J.  H.  Susmaon,] 
president;   Edgar   Buffuin,   secretary   and    treanurer:  J.   Parke   Cltacintiig,] 
consulting  engineer.     Lands^  3,400  acres  of  nuueral    property  and  46,000^ 
arre«  of  miscellaneous  lands,  including  coal  lands  of  considerable  promiae^ 
in  the  old  San  Pedro  land  grant.     Mine  is  opened  by  a  single  sliait.  on  « 
blanket  vein  of  sulphide  ore  running  150'  to  175'  thick  and  dipping  at  aoJ 
angle  of  less  than  \b^.     Ore  smelted  in  1901  gave  average  returns  of  4.75%l 
copper,   $1.50  eilver  and  $1.60  gold  per  ton,  slag^^  showing  about   0.5^ J 
copper  only.     It  has  been  alleged  that  milling  and  sraelting  costs  were  ahou^ 
$7  per  ton  of  ore,  but  this  figure  m  undoubt-t^dly  much  too  low.     Or©  is  silicious,! 
rt»quiring  hea\'y  iron  and  lime  fluxes.     The  mine  has  ore  reserves  of  al#ou1 
30,000  tons  blocked  out.     The  smelter,  with  two   126-ton  f^imaces, 
bloTMi  in  Jan,  1,  1901,  and  blown  out  in  the  following  November.     Tlie  raina 
and  smelter  are  21  miles  from  the  Santa   Fe  C-entral  llailroad,  ^vith  a  con- 
necting line  surv^eyed,  but  not  built.     Much  trouble  was  «lxperienct<l  whcaj 
the  smelter  was  in  blast  from  shortage  of  coke  supply  and  Inadequate  tran* 
porta tion  facilities.     To  operatic  the  property  to  ad^'antage  ore  sVtotild  N 
concentrated  to  obviate    the  smelting  of   an  immense  amount  of  ba 
material  in  both  ore  and  fluxes,  and  proper  railroad  connections  are  imper 
atively  demanded  for  profitable  operations.    The  orJy  work  do?ie  in  190? 
was  the  boring  of  5^43'  of  diamond  drill  holes.     The  property  is  a  promUiJ] 
one,  and    would    prol>tihly    prove   profitable    If   given  a  concentrator 
railroad  connection,  and  worked  on  a  moderately  large  scale. 
SAIfTA  FE  MIMNG  &  REDUCTION  CO.  NEW 

Said  to  tiavc  been  organized  recently  by  Chicago  capitalists  to 
in  the  Santa  Fe  dbtrict,  but  lett-er  returned  unclaimed  from  Santm  Fe,  Satiti 
Fe  Co.,   N.   M. 
COMPAlfU  BGNERA  SANTA  INES  Y  MOROCOCHA,  PER0J 

Office:  19B,  Aparicio,  Lima,   Peru.     Mine  office:  Tuciu,   Vauli,  Per 
Emploj-s  about  125  men.    Capitalization  1,2U0,0<K1,  sols.    Koberto  Pfluckc 
president;  Leopoldo  Pflucker,  vico-prf?sident ;  Viccnrc  Pazos  y  Sario,  gee 
manager:  Delfin  Severn,  mine  5Upcrintcndcnt,     Limds,  2<1  palentM  datniA,^ 
area   10  hectareas,  with  55  s(|uarr  kilnmetrt'i^  of  rniH'cllanH»ug  land^  in  Uir 
Morococha  district,  including   the   San  Franrisiv}  mine,  i^pMiixJ  *>ti  a 
vein  of  3'  to  10'  %vjdth  ^nd  7rK>'  length,  giving  avcn»gr  returns  (tf  16<^ 
and  16  oz.  silver  per  ton,  frtjm  i>fiiljiho -arsenide  om-^  .  i  ,  ..i.^m^  jiq4  ^9\^ 
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by  3  main  tunnels,  with  about  3,000  metres  of  underground  openings,  having 
^.bout  40,000  tons  of  ore  in  siglit  and  25,000  tons  blocked  out  for  stoping. 
XIas  a  40-kilowatt  Siemens  &  Halske  generator  and  operates  the  mine  by 
electricity.  Mine  is  ser\'ed  by  the  Ferrocaril  Central.  Product  is  shipped 
t.o  England  for  smelting,  averaging  about  200  tons  monthly  of  ore  dressed  up 
to  26%  copper. 

SANTA  ISABEL  MmiNG  &  MILLING  CO.  COLORADO. 

Office:  Colorado  Springs,  Colo.  Mine  office:  Creston,  Saguache  Co., 
Colo.  L.  N.  Fitts,  superintendent.  Ores  carry  gold,  silver  and  copper. 
Has  steam  power  and  100-ton  concentrator. 

MINA  SANTA  MARIA.  H0NDX7RAS. 

An  undeveloped  property  at  Comayagua,  Honduras,  said  to  be  a  moun- 

tarin  of  ore  ten  miles  in  circumference,  assaying  10%  of  75%  copper.     Would 

probably  shrink  about  99%  under  test  of  actual  work. 

SAIITA  RITA  COPPER  MINING  &  SMELTING  CO.  ARIZONA. 

Office:  Chemical  Bldg.,  St.  Louis,  Mo.     Mine  office:  care  of  L.  Zeckendorf 

<fe  Co.,  Tuc.«3on,  Pima  Co.,  Ariz.     Employs  15  to  20  men.     Organized  June, 

1901,  under  laws  af  Arizona,  with  capitalization  $3,000,000,  shares  $1  par. 

Henry  C.  Begole,  president;  R.  W.  Gartside,  vice-president;  John  C.  Boyd, 

s^ecretary  and   general  manager;  Jos.  P.  Steele,   superintendent.     Lands, 

40  claims,  area  640  acres,  also  a  20-acre  smelter  site,  in  the  Santa  Rita  district, 

with   country  rock  of  granite-porphyry,  showing  10  veins,  of  which  4  are 

l>eing  developed,  these  averaging  8'  to  SO'  width  and  giving  average  assays 

of  about  18%  copper,  6%  to  12%  lead,  1%  to  3%  zinc,  40  oz.  to  68  oz.  silver 

and  $2  to  $8  gold  per  ton,  from  sulphide  ores,  developed  by  5  shafts  of  20' 

to  lie  in  depth,and  5  tunnels  of  40'  to  260'  length,  vrith  580'  of  underground 

openings.     Property  is  a  long  distance  from  railroad  connections.    Manage* 

ment  apparently  is  honest  and  capable. 

SANTA  ,RITA  MINING  CO.  NEW  MEXICO. 

Office:  85  Ames  Bldg.,  Boston.  Mass.  Mine  office:  Santa  Rita,  Grant 
Co.,  N.  M.  Albert  C.  Burrage,  president;  C.  D.  Burrage,  secretary;  B.  B. 
Thayer,  superintendent.  Employs  about  75  men  directly,  with  sundry 
leasers.  Lands,  46  patented  and  33  unpatented  claims,  area  about  one 
square  mile,  near  Santa  Rita,  showing  rich  carbonate  and  oxide  ores 
near  surface.  Concentrator,  with  Wilfley  tables,  was  doubled  in  size  in  1903, 
now  having  180  tons  daily  capacity.  Mine  is  said  in  press  statements  to  be 
producing  at  the  rate  of  about  600,000  lbs.  of  refined  copper  monthly,  but 
this  statement  lacks  verification. 

SANTA  ROSA  COPPER  CO.  ARIZONA. 

Office:  Clifton,  Ariz.  Mine  office:  Metcalf,  Graham  Co.,  Ariz.  Capi- 
talization $500,000.  Joseph  A.  Tanner,  president  and  manager;  L.  S. 
Randolph,  secretary. 

SANTA  ROSA  DEVELOPMENT  CO.  SONORA,  MEXICO. 

Office:  Douglas,  Ariz.  Mine  office:  Santa  Rosa,  Sonora,  Mex.  Employs 
40  men.  Organized  September,  1903,  under  laws  of  Arizona,  with  capital- 
isation $100,000,  shares  $10  par.    Chas.  A.  Overlock,  president;  D.  E.  Heller, 
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vire'president ;  Thm,  A.   Remlli^,  nocrctflrj^  and  penerai  mftnager,    lAmi>, 
13<)  perteueru'iai!,  in  -the  Avhpe  dLstrift,  about  15  miles  south  of  Douglai 
iiud  3^  mi  less   from    tlin    Xaroy.ari    railroad,    showing   three   Cittitact  vplm 
lietween  porphjT]^'  and  hmestoiic,  developed    by  5  shafts,  tuo  doep^^t  170 
and  200'.  and  5  tunnels,  longest  '25i)\  with  DOO'  of  undergixtund  t>p*;iiinp. 
giving  average  assays  of  10%  cop|>cr.  35%  lead,  20  ox.  silver  and  ft  gol»^ 
per  ton.     Plans  shipping  carbonate  and  oxide  ores  to  the  Douglass  HeducliA^^ 
Works. 
SANTA  ROSA  DEVELOPMENT  CO.  ZACATECAS,  MEXIC<^ 

Otfice:  20  riroad  St,,  Xrw  York,  N,  Y.  Min*»  office:  M;i/,apil,  Zaratecm^J. 
Mex,  Ha.«t  ^old,  silver,  copper  and  lead  ores,  developed  hy  1 .500'  tnnn<fl,  an^^ 
employs  25  men.  ^ 

MINA  DE  SANTIAGO.  MEXICC^ 

Letter  retnrnetl  niielainied  fmm  Fuerte,  Sinaloa,  Mexico, 
SANTO  NINO  mNING  CO.  MEXICO^  ^ 

OflSce:  Monterey,   Nuevo   Leon,    Mex.     Mine  office:  Symon,    DuranitQ^ 
Hex.     John  Ross,  superintendent.     Operates  El  Cnmien  mine»  produrinj 
gold,  silver  and  copper.     Employs  alxmt  25  men. 
SAPHO  MINING  CO.  NEVADA, 

Mine  ofHfe:  Ely,  Wliite  Pine  C<i,,  Xcv.     C,  P,  Webber,  manager.     Has 
fturiferous  oxidized  ores,  assaying  6%,  to  22%, copper,  with  pay*tstreak  ruuiung 
about  $30  gold  per  ton.     Has  8tcatn  powen 
SARATOGA  PYRITIC  SMELTING  CO.  COLORADO. 

UffKe:  201  California  Bldg.,  Petiver,  Colo.     Mine  office:  Imnion,  iiuray 
Co.,  Colo.     Ores  carry  gold,  silver,  lead  and  copper.     Has  steam  power  and 
employs  25  men. 
SASAGATINI  MINE.  JAPAN. 

Mine  oHir**:  Hat!izakn*muni,  Kannashi-gori»  Iwarni,  Japan.  Has  j«lightly 
argentiferous  rhaleopyrite,  associated  with  sphalerite,  galena  and  arsdiio- 
pyrite,  with  quart iS  atid  lime  gangue,  in  numeriius  contact  x'eins  rnugiiig  up  lo 
.W  in  width.  Production  hi  1900  wai*  C2,001  momme  of  siher  njid  274,412 
lbs.  of  refined  copper. 
SATER  COPPER  CO.  NEW  KEXICO, 

Office;  314  Columbia  Bldg.,  Columhua,  O,     Mine  office:  CLayton,  rnicm 
Co.,  N.  M.     Employs  6  men.     OrganijEed  December  10,  11H)3,  under  taw^  ol 
New  Mexico,  with  capital! station  $2,5tX»/K}0,  shares  $1   par.     Janxl  S«iti?r 
premdent  and  general  manager;  Elmer  E.  Legg,  set*retar>'  and  tre^surtr;  ^V 
IK  Maekey,  HUi>crintendent.     Lands,  20  claims,  area  015  arr»»s,  uli>o  n  5-«rn 
smell  or  site,  in  the  Black  Me^sa  district.     Countr^^  rock  is  sandstone,  >' 
I  ^  eiim  .said  l>y  company  to  average  25'  witlth  and  to  give  aver»gt»  ret 
ls%,  copper,  7  0)t.  silver  and  $2  gold  jier  ton,  from  carbonates  at  suKiu^  aiid 
snlpliides  at  depth,  opened  hy  a  300'  tunnel,  with  ahout  SOCK  of  uuderKruun*! 
openings,  estimated  by  company  to  sliow  2,OtlO,tH)0  tons  of  ore,  wliieh  is  niui 
fe^tly  impossible.     Company  plans  erecting  a  leaching  plant,  deepening  ^lukft^, 
adding  steAui  |>ower,  and  hopes  to  bave  a  mill  in  operation  l«efon*  the  rloM 
of  HP04. 
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UUK  RIVER  BOlfTNG  CO.  WASHIIIGTON. 

Office:  327  Pacific  Blk.,  Seattle,  Wash.  Mine  ofikei  Damngtou,  Snoho- 
ttuahCo.,  Wash,  Organized  1898,  under  laws  of  Waflbington,  with  capitaliza- 
tioii  1200,000,  shares  50c.  par.  Harold  G.  Price,  president  and  treasurer; 
Wm,  Van  Waters,  see^etar>^  Lands,  9  claims,  in  3  Kronps,  area  180  act«8, 
can)'iag  3  veins  of  auriferous  and  argentiferous  copper  ore.  Vein  at  Blue 
Bird  group  is  said  to  be  08'  wide,  between  pt>rpliyr>'  and  slate,  carrying  3  pay- 
iks,  of  2\  4'  and  6',  balance  of  vein  being  a  low-grade  aelf-fluxing  coDcen- 
iting  ore. 

SAULT  PROSPECTH^G  a  development  CO.  ONTARIO. 

Office:  Sault  Ste.  Maric^  Mich.     R.  N.  Adams,  secretary.    Idle.    Has  a 
quarti  vein  carrymg  chalcopyrite,  alwut  25  miles  north  i»f  the  Bruce  minea, 
in  Concessions  I  and  3,  Morin  Twp,,  Algonia,  f.hitario. 
SAULT  GRAY  COPPER  CO.  OTTTARIO. 

Absorbtx!  I)y  Copper  Quern  Miiiiii|r  I'm.  (of  Ontario). 
SAinC  HEAD  COPPER  MimWG  CO.,  LTD.  MICHIGAN. 

Dffite:  29  Home  Bank  Bid;^.,  Detroit,  Mieh.  Mine  office:  Marquette, 
Marquette  Co.,  Mich.  Employs  L5  men.  Organized  Augus  13,  1902,  under 
hm  of  Michigan,  i^ith  capitalization  S2,iiOO,r)()l>,  fc^hares  II  par.  Chaa.  .\. 
?^^riager,  president  and  general  manager;  Frank  M.  Moore,  \'iee*pre:3ident ; 
Jnlui  G.  Kreig,  secretary  j  Frank  E.  Kreig,  superintendent ;  Chas*  H.  Kreig, 
clerk.  Lands,  20l>  acres,  owned  in  fee,  in  tlie  Sauk's  Head  disitrict,  northwest 
of  Marquette,  showing  two  ore  bodies  said  by  company  to  occur  as  impregna- 
tions in  granite  and  diortte,  opened  by  a  115'  shaft  and  3  short  tunnels,  giving 
awayis  of  1%  to  2%  copper,  loz  .  to  5  oz.  sUver  and  $4  to  $195  gold  per  ton, 
from  chakopyrite.  Has  steam  power  and  a  5-drill  air  compres.sor,  with  neces- 
«aiy  mine  buildinga.  Nearest  railroad  is  12  miles.  Company  plans  sink- 
ing  to  depth  of  400'  and  developing  therefrom,  also  driving  a  new  tunnel. 
SAVAGE  COPPER  CO.  WYOMING. 

Letter  returned  unchiimed  from  Encampmenl,  Carbon  Co»,Wyo. 
SAVAGE  GOLD  &  COPPER  MHHKO  CO.  COLORADO. 

Ofhee:  care  of  T.  H.  Thonmn,  lessee,  Cripple  Creek,  C<)lo. 
SAWATARI  MINE,  JAPAlf. 

Mine   office:   Kitakata-mura,  Higaahi-gori,  Hyuga,  Jai>an.     Adjoims  the 
Hibira  mine,  and  is  owTied  and  operated  by  the  Mitsu  Bishi  Go^hihIu  Kwiusha. 
Ore  occurs  as  small  lenses  in  paleojioic  clay-slate  and  sandstone.     Produc- 
tion in  1900  was  137,191  lbs  of  refined  copper. 
SAYLER  MIKE.  CALIFORNIA. 

OfEce  and  mi  no:  Oarlock,  Kern  Co.,  Cal.     N.N.  Sayler,  owner* 
SCANTIC  GOLD  MINING  A  MILLING  CO.  COLORADO  &  MEXICO. 

Office ;  20^1  Continental  Bldg.,  St.  Louis,  Mo.  Mine  offices :  White  Croaa, 
C3ol.»  and  Charcas,  San  Luis  Potosi,  Mex.  John  H.  Hammond,  Denver,  presi- 
dent and  general  manager;  W.  F.  Smith,  superintendent  of  Colorado  property, 
which  ha.s  .steam  power,  and  is  developing  ores  of  gold,  silver,  copper  and 
lead,  with  a  force  of  25  men,  .Toseph  T.  Murphy,  manager  of  Mexican  prop- 
erty, which  includes  the  San  Sebastian  and  extensions,  carrying  silver,  lead 
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SENECA  MINE.  BOCHIGAlC.  ' 

A  irart  of  1,888  aores  just  north  of  the  Mohawk  and  Abmeek  miueb, 
if  I  Kewetnuiw  eounty,  Miehignn.     Fully  dei9crU>ed  in  Vol.  Il> 
SOCIEDAD  MINERA  SERENA.  CHILE. 

Mine  offline :  La  J^erena,  Co^niimbo,  Chile.     Has  steain  power  and  employs 
about  100  men. 
SEVILLA  SULPHXm  A  COPPER  CO..  LTD.  SPAIN. 

Office:  Patio  de  Bandems,  4,  Se\-illa,  Se\nUfl,  Spain,  Mine  ofBcc^: 
Almonast-er,  Huelva,  Spain,  and  Aznaleollar,  Se\illa,  i>pain.  John  McDou- 
gall,  nmciager.  Operates  the  Cuchichon  and  adjoining  mines  at  Almonaster, 
mining  cupriferous  iron  pyrites,  from  whidi  considerable  copper  is  decurvd 
by  smelting  the  cinder  left  after  burning  the  ore  for  sulphur.  Annual  pro- 
duction Ls  alxiut  3,000,000  lbs.  of  rf^fined  coppper, 
SEYMOUR  COPPER  MINING  CO,,  LTD.  BRITISH  COLUMBIA. 

Office-s :  4 1 ,  Jnhn  Dalton St.,  Manchceter,  Eng.     H.  J,  Chalioner,  secreun- 
Capital,   nominal,    £2,000.     Organized   June  25,    ItHX*,   to   acquire  copptT 
prtjjMTties  at  S+'Vinour  Narrows,  Vancouvcrr  Inland,  B.  C. 
SHAFTER  BONING  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Cle^r  Creek  ChO,,  Colo.     Arthur  Hr  Roller, 
superintendent,     t^ res  carry  gold,  silver  and  copper     Hiisi  steam  and  (?lertii§ 
power,  employing  20  men. 
SHANNON  COPPER  CO.  ARIZONA 

Oflieo:  10  P.  O.  Sq.,  Boston,  ALoss.  Mine  office:  Oifton,  nniluim  Tii,, 
Ariz.  Employs  about  300  men.  Organiztxl  1899,  under  laws  <jf  IV'bnart*, 
with  capitalizatioJi  $3,0(W,f>no,  tiharej^  $10  par.  Hits  an  outRtandiiig  tx^iul 
i»#jue  of  1540,000,  at  1%.  Geo.  C.  Gill,  president ;  John  F,  Alvtird^  ^  it-e- 
president;  .Tobn  K.  Erakine,  Jr,  secretary;  James  W,  Hazen,  tJieajsurer; 
preceding  officers,  Wm.  B.  Thompson,  Edwin  A.  C  artcr,  Iveonnrd  Wheeler* 
John  \V«  Belches,  Jas.  Virden,  dire<'torsj  J.  W.  Bennie,  general  manager; 
Will  T.  Clirao,  mining  captain ;  G.  G.  Da  vies,  inechanieal  engineer;  John  A. 
Church,  consulting  engineer;  Wm.  Carkeek,   mill  Bupcrintendent. 

Lands,  43  claims,  area  HX)  acn?s.  at  Met  calf,  in  the  Greenlee  district, 
al>«>  400-acre  mill  and  smelter  sites.  The  Shannon  has  a  side-line  agreement 
with  the  Arixcma  Cojiper  Co.,  by  wliic-h  extra-lateral  rights  are  mutually 
wai\'etl  and  all  possibility  of  future  litigation  removed.  Ore  occurs  as  very 
irregular  Ixxlies  Ijetween  limestone  and  ptjrphvT^-,  tfiese  having  very  heavj 
gossan  cappings  of  fairly  good  hematite,  oxidized  ores  fa\oriiig  the  fimestxill 
while  ore  depoaits  of  the  porpliyr>*  are  mainly  silicious  sulphides.  The  null 
shows  oxide  and  carbonate  oras,  averaging  from  4%  to  10%  copper,  in  tJie 
upper  levels,  and  sulphide  ores,  a\'eraging  from  3%  to  7%  copper,  in  the 
lower  workings,  the  stdphide  ores  being  niainly  chalcopyrite,  with  more 
or  less  chalcocit'C.  The  mine  is  opened  by  shafts  and  tunnels  to  a  deplli 
of  1,100'  from  the  crest  of  the  mountain,  mine  openings  being  timbered 
with  12x12*  square  sets.  The  mine  ha»s  about  6  miles  of  underground  op 
tngs,  with  ore  reser\'e8  eetimatc^d  ins  sufficient  for  4  to  5  years  product i 
The  7x8'  operating  ttmnel  in  715'  long  and  is  roimts-led  with  a  1,400'  douh 
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track  Incline  tram,  leading  to  ihp  Cororuido  railroar^  with  6  nrc  bins  at  eitlicr 
wwi,  the  track  ha\ing  an  inrlhmtion  of  36^.  Tin*  in-line  \ms  UMon  cars 
operated  in  counterbalance,  the  steel  table  passing  around  a  13'  double 
dnim  at  the  top,  which  In  addition  to  lowering  the  Loaded  and  raiding  the 
empty  care,  runs  a  small  air-compressor  that  generates  power  while  serving 
AS  «n  auxiliary   brake. 

The  concentrator,  located  on  the  San  Francisco  river,  8  miles  from 
ihe  mine^  is  of  steel,  in  two  connected  sectionB,  the  64xfl5'  upper  section^ 
having  a  9x15'  Blake  cmsher  at  the  ore  bin,  liujitington  mills  and  a  22U* 
Ilnbirm  belt  conveyer,  inimmel}^  and  ji^.s.  The  57x144'  lijwer  section  hiis 
\^  Vnw  vanners  and  sliirie  tnlde.^.  The  32x50'  steel  power  houH«  has  two 
-V)-h.  p.  Stirling  water-tube  boilers,  and  a  3tK)-h.  p.  Nordljerg  tandem 
rompound  engine.  Ore  is  concentnited  about  5  into  K  Tlie  first  250-toii 
section  of  the  concentrator  was  in  operation  late  in  1903,  with  the  second 
vjcllon  planned  to  go  into  commission  early  in  l9tM.  Water  m  pumped 
fmm  welb  neiir  the  river  by  a  6f)0-gallon  electric  triplex  pump. 

The  smelter,  at  Clifton,  7  miles  from  the  mines,  is  d<:signed  for  five 
250'ton  water-jacket  blaist  fumances,  with  2  inf^t ailed,  of  which  oidy  one 
if  in  steady  operation.  Above  tlie  charging  floor  are  23  ore  bins,  each 
20x20xlG',  with  chutes.  A  W  dust-flue  leads  to  a  20x20x100'  dust-chamber, 
irith  hi>ttoni  of  bnppers  disr-harging  perttMulieally  into  cars  on  a  railroad 
tTark  in  the  tunnel  Iheneath.  The  fumes  pass  Ironi  this  dust-ehamb*T  through 
»  no'  flue  to  a  150'  steel  smokestack.  A  60x80*  powerhouse  of  steel,  on 
f»ton«»  foundations,  bouses  a  300-h,  p.  tandem  compound  condensing  engine, 
direct-connected  to  blowera  with  capacity  of  3,000  cubic  feet  of  free  air  per 
minute.  The  smelter  hiis  u  slag-line,  with  electric  hKoniotive.  Tlie  bri- 
<|Utlting  plant  for  flue-dust  atid  frries  has  a  daily  capacitj'  of  tiO  tons.  Pro- 
tJucf  b  turiieil  out  as  B^%  matte,  but  a  conversion  plant,  now^  badly  needed, 
mil  doulitle^ss  be  added  shortly. 

The  company  has  a  general  store  at  the  mine  and  another  at  the  smelter. 
The  smelter  was  given  a  trial  run,  May  tci  Septcnd^'r,  1[*02,  and  tlien  blown 
out  to  await  completion  of  the  concentrator.  Reduction  was  begun  on 
Jan*  21,  1903,  and  production  of  refined  copper  in  1903  was  approximately 
6,250,000  lbs.  In  addition  to  it«  own  ores  the  smelter  is  treating  about  25 
tons  of  very  ricli  ore  front  the  Standard  mine  daily,  on  a  custom  basis..  Oper- 
ations for  the  fiscal  year  ending  -August  31.  1903,  sfiowed  a  tninhig  and  aroelt- 
iijg  profit  of  $129,818,  or,  le.s#  interest  paynients,  f8H,188  net.  Cost  of  copper 
»  said  to  be  approximately  8.5  cent  per  lb.,  und  production  for  1904  should 
rettch  or  exceed  12,000,000  lbs.  of  refined  copper.  T!ie  property  has  cost 
&l)out  $2,.500,fK)0  as  it  stands,  atid  its  stock  i.s  widely  scattered.  The  Shannon 
is  not  a  ricli  mine,  but  it  has  been  thoroughly  developcii  and  well  equipped, 
and  is  being  made  a  success  by  careful  and  efficient  management. 
SHASTA  COPPER  MmiNG  CO.  CALIFORIQA, 

Mine  office:  Shasta.  Shasta  Co.,  Cal, 
SHASTA  GOLD  &  COPPER  CO.  CALIFORIHA. 

(Met:  326   Post   St.,   San   Francisco,   Cal.    Capitalization  $500,000^ 
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s?iare?i  |1  par,  W.  F,  Miteliell.  pr^i^idenf  ami  general  manager;  W.  E,  ^ 
JohaniLscn,  f^porctary,  Land^i  14  clatms^  iii  the  Dog  Creek  districtp  ftboat 
12  mile^  north  of  Redding,  Shasta  Co.,  Cal.  Has  3  gold-bearing  quarti 
veins  and  2  copper  veins.  Claimed  to  plan  installing  a  mill. 
SHASTA  MAY  BLOSSOM  MINIHG  A  SMELTING  CO.  CALIFOJ 

Office:  713  Market  St.,   San  Frambco,  Cal.     Mine  office:  Wiiitln 
ShaMa  Co.,  Cal.     Organized  1901,  under  laws  of  Arizona,  with  capitatixati 
$1,500,000,  shares  $1  par.     Morton  Lindley,  president  and  genenU  mmiHl 
S.  Peter,  secretary;  C.  H,  Davis,  superintendent,     Lands,  11  claims, 
about  200  acres,  in  the  Pittsbui^  district,  showing  3  fissure  vem*.  larj 
5'  to  30'  in  width,  with  schistose  and  porph>Titic  walls,  cairjTng  low>g 
auriferous  iron-copper  sulphides  with  spar  gangue.     L?  de^'elopi«g  HyJ 
number  of  tunnels  and  lias  about  l^SOO'  of  undtTground  openings.    Add 
a  power  plant  and  5-stamp  mill  in  190:i     Said  to  be  reorganizing  aj  I 
Shasta  May  Blossom  Copper  Company,  Consolidat^'d, 
SHAW-GIBSON  MINING  CO.  NEW  MEHO 

Mine  office:  Lordsburg,  Grant  Co.,  X.  M. 
SHAWMUT  MINING  CO.  UTAfi. 

Office:  Boston,  Mass.  Mine  office:  Bingham  Canyon,  Sidt  Ijikf  *Vi., 
Utah.  W.  B.  Andrew,  manager  Company  «hort  of  fund«  at  la»t  atrfiiiniv 
SHEEP  MOUNTAIN  MINING  &  TUNNEL  CO.  COLORADO. 

Letters  returned  unclainied  from  Cr}^'5t^'^l,  Gimtiison  Co.,  Colo. 
SHELDEN  &  COLUMBUN  MINE.  "  MICHIGA 

Owned  l>y  J.  H.  Rice,  et  ui,  Houghton,  Mick     Lands,  ne\t  ihtiIi 
Tsh.-  Roy  ale  mine.     Idle  since  1870.     Fully  described  in  Volumes  1  nf><i  l^ 
SHOSHONE  BONE,  NEW  MIXIO 

Office  and  mine;  care  of  Gtisdorf  Bros.,  owners,  Anu<4?tt,  Taoe ' 
N.  M.  Onis  carrj^  gold  and  copper.  Has  water  power  and  llVsfamp  niilJ- 
SH  RIVER  MINE, 

Xoar  Llano,  Llano  Co.,  Texas.     Mfiin  shaft,  585'.     Idle, 
SHUTTLETON  MINE.  AUSTRAlW^ 

Mine  offi^'e:  Shuttleton,  X.  {i?.  W„  Australia.     Said  in  July,  iW* 
have  been  recently  floated,  and  to  have  put  a  few  men  at  work. 
SIBILSKY-CHAPMAN  TRACT.  MICHIGA 

An  explf>raticm  near  Cahiniet,  in  4-57-31,  Keewenaw  county.  Mil 
SIERRA-ALTO  COPPER  MINING  CO. 

Letter  returned  unclaimed  from  CO  State  St.,  Boston,  Mass. 
SIERRA  DE  COBRE  MINE. 

Office:  »9  John  St.,   New   York.     Mine  office:  La  C  ^n 

Mex.     Employs  about  300  m^u.     Co ntmlled  by  Phelps,  I>.  ¥,\ 

Harrington,  superintendent.     Lands,  100  pert-enencias,  area  247  jur**,  »h 
3  miles  northwest  of  the  Cananea  smelter,  and  surrounded  by  holdingij 
the  Greene  Consolidated.    Tit  le  is  in  t  he  I  ndiana-Sonora  Coppt^r  <V  Mining  I 
Piielps,  Dodge  &  Co.,  holding  an  option  on  a  portion  of  the  i»tock  mat 
this  company.    Country  rocks  are  quartette,  limestone  and  porphyry, 
a  li*rge  gossan  outcrop  showing  more  or  le®i  conglomerate,  with  3 
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f25',  100'  and  125'  avcmgu  wititlw,  raro^ing  low-grade  ort^;*,  developed 
by  0D«  short  tunnel  and  5  shaft b.  Has  one  gasoline  and  4  i^team  hul'^ts, 
witb  assay  office,  store,  boarding-lioiise  and  dwellings.  Pre,sent  work  b 
laTigely  of  an  exploratorj^  nature,  but  the  property  is  regarded  im  likely 
10  develop  int<i  a  good  mine. 

SIER&A  HADRE  EXPLORATION,  LTD.  HEXTCG* 

Offices:  Throgmortoo  House,  Copt  hall  Ave,  London,  E.  C.  Eng.  J.  K. 
Pollock,  ehalnnan;  A*  H.  Dawbaru,  seerctary.  Capital,  nominal,  £60,t>LN), 
skres  2os.  pir;  issued,  £40,tM)0,  Lands,  2(10  |x-rteniiii  ia>,  r jurying  gold, 
«!ver  and  copper,  abo  rights  to  4(i.rMM>  lur^  of  timbrr  land?*,  In  the  Sierra 
Ibdre  inouDtauii:!,  states  of  Chihuahua  and  Sonnm,  Mexico. 
SIERRA  MOREIf  A  COPPER  MIl^fES,  LTD.  SPAIH. 

Offices;  2,  Basinghall  A\e.,  London,  E»  C,  Eiig.  Mine  office:  Penaflor, 
SevUla,  Spain*  J.  E.  G.  Haddath,  serretarj'j  R.  Stanton^  mine  nianager. 
Capital,  notnuml^  £81},(KWJ;  K^uetJ,  £60,000.  l^nds  include  La  Freclosa 
80(1  adjoining  mines,  near  Pcnaflor. 

SIERRA  WEVADA  MIKES.  SPAIN. 

Mine  office:  Guejar  Sierra,  Granada,  Spain.  Owned  by  a  Belgian  I'oni- 
pony.     Ha^  argentiferous  «^opper  ores. 

SIERRA  DEL  ORO  GROUP.  ARIZOHA. 

Mine  ofRcc:  Clifton,  Graham  Co.,  An;!,  l^nds^  15  clainjN,  near  the 
Clifu.»n  Cofisolidated,  also  a  5-aere  mili^ite  on  the  8aii  Francisco  river.  Ores 
csiirry  gold,  copper  and  j^llvcr. 

SIERRA-PACIFIC  SMELTIHG  CO.  MEXICO. 

Office :  440  Temple  Court,  MinneapoliB^  Minn.    Capitalization,  $2,500,000. 
lADds,  25  acre«,  somewhere  in  ISonora,  Mexico,  said  to  show  sUver-copper 
oree  in  a  186'  shaft. 
SreRRA-SONORA  SMILTIIG  CO.  MEXICO, 

Name  cliaiiged  to  Sierra- Paellic  Smelting  Co, 
MDIAS  DE  SIERRACILLA  DEL  TAMUJOSO.  SPAIlf, 

Mine  office:  Puebla  de  Gtizman,   lluelva,  Spain.     C.   tt  J.  Sundheini, 
ownen»;  Wm.  Guthrie  Bowie,  manager,  Alosno,  Huelva^  Spain.     Some  ore 
shipments  were  made  by  former  operators^  but  ore  h  complex  and  requires 
special   treatment.     Property   itUe. 
SIERRITA  MINING  &  MILLING  CO.  ARIZONA. 

OtTire:  Tucson,  Ariz.     J.  P.  Owen,  general  manager, 
SIGNET  GOLD  &  COPPER  MINING  CO.  UTAH. 

C>ffice:  care  of  E.  E.  George,  .secretar)*,  Salt  Lake  City,  Uta.h.  Mine 
oSice:  American  Furk.  Utah  Co.,  Utah.  C.  E.  Stewart,  president;  A.  W. 
List-er,  treasurer.  Organized  Noveml»er,  1903,  under  lawn ^ of  Utah,  with 
capitalization  I75,IX>0,  sliares  25c  par.  Property  is  the  Signet  group  of  4 
claims,  In  the  American  Fork  district,  on  which  development  was  begun  with 
the  formation  of  the  company* 

SILVER  BAR  COPPER  MINING  CO.  NEW  MEXICO. 

Properly  tjold  to  MogoIIon  Quid  tfe  Copper  Go. 
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SILVER  CLIFF  GOLD  &  COPPER  MIITOTG  CO,  MOKTAlfjL 

Mine  u  ffi  c  e :  Sa  I  te.se ,  M  issuula  Co . ,  Mo  a  taua . 
SILVER  COimOR  MIITE.  NEVAJJA, 

Mine  office:  Eurektt,  Eurokit  Co.,  Nev.  Has  blocked  out  about  50,000 
tons  of  low-grade  ore,  averaging  a}>out  16  in  gold  and  sil^'er,  and  shipped  • 
little  high-grade  ore,  averaging  27.9%  eopper,  to  the  Salt  Lake  smelter,  bit« 
in  1903. 
SILVER  CREEK  GOLD  BfUflUG  CO.  WASHUIGTOIy 

Letter  returned  uiiflainu^d  (roiu  former  office  and  mine,  Index,  Snob 
mish  county,  Wtkshiugioiu 
SILVER  FLAT  MIIONG  &  MILLING  CO,  UTAE 

Office:  care  of  Al3el  John  Evans,  Lehi,  Vtnh-     Capitalizalion,  $50,W 
shares  10c  par.     Lands,  5  dainiB,  in  the  American  Fork  Canyon,  Silver  1 
district,  carrying  auriferous  and  argentiferous  copper  and  lead  ore*. 
SILVER  OLAHCE  GROUP.  NEW  MEXICO. 

Miue  office:  Chloride,  Sierra  Co.,  N.  M,     Joseph  Oliver,  «uperiiileJnfcnt| 
Ores  carry  silver,  gold  and  copper. 
SILVER  HILL  MINIlfG  CO.  NORTH  CAROLINA. 

Mine  office:  Silver  Hill,  Davidson  Co,,  N.  C,     J.  M.  Priiu,  riuperiiiteiidpnt.. 
OrcB  carry  gold,  silver,  lead,  copjx^r  and  mw.     Has  >teain  p<:>wcr  iuicj  mU 
with  5  stamps,  cnishrr  and  rolls,  rmploying  ftl>out  40  men. 
SILVER  KING  MINING  CO*  UTAE 

Mine  office:  Park  City,  Summit  Co.,  Utah*  Hon,  Thot;,  KeaniF,  ( 
manager;  W.  J.  Dalley,  superintendent.  Ores  earr>'  gold,  hiher,  lew!  nW 
copper.  Has  steam  power  and  250-ton  concentrator,  employing  Mi  uictt 
This  b  one  of  the  famous  silver  minc»  of  the  world,  paying  monthly  dividend 
of  $100,000.  The  copper  values  in  the  property  liavc  eshowii  a  mal<?H*l  i» 
crease  during  the  past  two  yeaiF. 
SILVER  LAKE  MINE,  COLORADO 

Mine  office:  Silverton,  San  Juan  Co.,  Colo.     Owned  by  Guggcnlicun 
Exploration  Co.     S.  L  Hallcll,  manager.     Ores  carry  gold,  »il%pr»  lead  3'^^^ 
copper  and  mine  is  extensively  developed.     Has  steam  and  cictrtric  jx^*^'^ 
and  "400-ton  concentrator. 
SILVER  MONUMENT  MINE.  NEW  MKICO. 

Mine  affice:  Chloride,  Sierra  Co.,  N.  M.  B.  S.  Phillips,  superintendfi 
Ores  carry  silver,  gold  and  copper.  Has  steam  power  and  a  5-«tamp  mill. 
SILVER  MOUNTAIN  MINING  CO.  COLOB 

Mine  office:  Empire,  Clear  Creek  Co.,  Colo.,     M.  B.  Stewart, 
Ores  carry  gold,  silver  and  copper.     Has  steam  power  and  a  small  stamp  mfl 
employing  about  25  men. 
SILVER  SPUR  MINING  CO,  AUSTRAUA. 

Office  and  mines:  Silver  Spur,  Stanthorpe  district,  Que*ensland,  Auj>tr 
Organijsed  1898,  under  laws  of  QnemHland,  with  rapilalijtalion  £24,000,  sh 
£1  par,  15s,  paid  in.     Has  paid  dj\idcndf>  of  £18,300.     Edgar  Hall,  i 
and  genera!  manager ;  Richard  Trout ,  mining  captain.     Lai»ds,  45  acres,  shcm' 
ing  4  lenses  averaging  8'  in  xsidlh  tind  10t»'  in  length,  with  >*aiyix]g  df>{iik«^ 
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carrying  sulphide  ores  returning  1%  copper,  12%  lead,  20%  zinc,  II  gold  and 
25  OS.  silver  per  ton.  Has  4  shafts,  deepest  300'  with  about  12,000  tons  of 
ore  blocked  out  for  stop'tng.  Has  steaiii  plant,  mcluding  hoist,  5-dril]  air 
compressor,  crusher,  Chilean  mill,  etc.,  also  a  sawmill  and  snielter,  which  re- 
ceives ore  by  tramline,  and  has  a  42x100*  Austin  wHter-jacket  pyritic  smeher 
and  reverberator}'  furnaces.  Prtiduct  h  turned  out  as  33%  matte.  Employs 
about  5<j  men.  Cop^x^r  production  fnr  19t>2  was  78,000  lbs. 
SILVER  TIP  GOLD  MIl»rNG  CO.  WASHINGTON. 

OflSee:   Tacoma,    Wash.     Mine   ofRre:  Maple    Falk,    Wash.     Chas.   F. 
ToplifF,  superintendent.     Ores  carr>*  gold,  silver  and   copper. 
SILVERMAN-ALASKA  GROUP,  ALASKA. 

Mine  office:  care  of  San  Silveniian,  manager,  Ketchikan,  Alaska.   Said  to 
be  oiiganized  under  laws  of  New  Jersey.     Lands,  on  Prince  of  Wales  Island, 
Alaska.     Is  %i^^oroiisly  developing  auriferous  copper  ores. 
SILVERSMITH  MIKE.  MONTANA. 

Mine  office:  Basin,  Jeffenwjn  Co.,  Mont.     T.  J.  Sweeney,  manager.     Ores 
cany  gold,  silver  and  copper.     Has  steam  power. 
STLVERTON  BONING  CO.  COLORADO. 

Miive  office:  Silverton,  8an  Juan  Co.*  Colo.     J.  H.  Starkweather,  super- 
intendent.    Lands,  on  8ultan  mountain,  include  the  North  Star  mine,  witli 
ores  of  gold,  silver  and  copper.     H^w  steam  and  water  power  and  a  fiO-stamp 
mill. 
SILVERTON  MINING  CO.  WASHINGTON. 

Mine   office:  Silverton.   Snohomish   Co.,   Wash.     Is   developing   a   vein 
carrying  gold,  silver  and  ropper,  ne^ir  the  Bonanza  Queen  mine. 
SnOLKAMEEN  COPPER  MINES.  BRITISH  COLUMBIA. 

Stuart   Armour,    president.     Capitalization    $200,1100.    sluir^n    Itk-    par. 
Lamis  are  Homewhere  iri  the  Similkameen  district  of  British  Columbia. 
SIMSBURy  MINE.  CONNECTICUT. 

An  old,  small  and  idle  property,  at  Granby,  Hartford  Co.,  Conn. 
SINAI  MINING  SYNDICATE.  ARABIA. 

Mine  office:  Mt,  Sanmrah,  Arabia,  care  o(  G.  Beyts  A  Co.,  Suez,  Egypt, 
M.  Wanner,  mine  mantiger.  Company  if*  rt*ojx»ning  «ld  copfjer  mines,  worked 
by  the  early  dynasties  of  Egyptian  kings,  and  abandoned  probably  .some 
1,50(3  years  before  the  Rio  Titilo  wits  first  opened  by  the  Phoenicians  a  thou- 
6and  years  or  so  before  the  birth  of  Christ. 
SINBAD  MINE.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Mont.     Lands  are  just  north  of  the 
Pittsburg  Jk  Montana,  m  Eu^^t  Huttc.     Has  a  OrMV  shaft.     Idle. 
SISKIYOU  GOLD  &  COPPER  CO.  CALIFORNIA. 

Office:  32(1  Pt»st  St.,  San  i'V.'incisco,  Cal.     Mine  office:  Rollins,  Si,skiyou 
Co.,  Cal.     Land**,  S  claims,  area  U\(\  at tps,  on  the  state  road  l>etween  Yreka 
and  RiilliaH,  Siskiyou  county. 
SISKIYOU  GOLD  A  COPPER  MINING  CO. 

Office:  44  Central  Hlk,.  Salt  Liikc  City,  Utah. 
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SISKOWTT  MINE.  MICHIGA 

Operated   1lS45-1855,  near  Rock  Harbor,  Isle  Royaler  Michigau,  on  i 
5'  aniyplalr>id  vein  rarr>'ing:  sheet  cupper  in  contact  with  walk,     Madeab 
150  toiLH  of  copper.     Main  nhaft  u?  abtnit  5tK)'  deep. 
MIHA  LA  SIVERIA.  lf£XICO. 

Oflicc  and  mine:  Topin,  Durango.  Mex.     E.  Torres,  owner. 
SIX  EAGLES  mNlNG  CO.  WASHINGTOF. 

Office;  OJyriipia,    Wash,     Mine  office:  l^HXunls^  Okanogan   Co,.  Waali. 
Robt.  FroM,  ftuperintendent.     Ores  carr>'  gold,  siiver,  Jrad  and  ccipf»er.     Ha.* 
gasoline  power. 
SJANGELI  MINES.  NORWAY  A  SWEDEK. 

Mine  office:  SjjitigeU,    Norway^     Property  includes  the  Sjangeli,  Mil 
Alakats,  Valfojokk  and  Ruop»iK»kJHnre  groupe,  partly  in  Norway  and  pari 
in  Sweden.     Country  rock.H  are  hornblende  schist'^  with   narrow  straU  ( 
limestone,  and  leniicidar  bodies  of  massive  gabbro,  ores  occurring  io 
»chists  ais  cuprite,  bomite^  chalcocite  and  clmh'opyrile.  ginng  S£8ay»  of  2.* 
to  55%  copfier.  with  an  average  a«way  tenor  of  alK>ut  12,5%.     Prop 
are  about  30  miles  from  the  coast,  with  good  water-power  available.    Stoli 
ment  tiiat  mines  have  gone  info  hands  of  an  Arnericnn  syndicate  i?  untn 
Proj^erty  is  apparently  ttic  monl  valuable  eopfier  propoHttion  remaining  i 
developed  iit  the  Srandanavijiri  i>eniiLsnla, 
SKOWASFJELDETS  AKTIEBOLAG.  NORWAY. 

Mine  office:  Harnm,  Norway.     N\  Tiskunj,  maiuiger. 
SKYLARK  COPPER  MINING  A  SMELTING  CO.  UTAH. 

Office:  40  Commercial  Blk.,  Salt  Lake  City.  ITtah.  Mine  office  Bi* 
Acre,  Beiiver  Co.,  Utah.  Organized  May,  1S90,  under  laws  of  t'uh,  «iw 
capitalization  $75,000,  share*^  25e.  par,  A.  J.  McMollen,  pre8idejit  and  p^ 
era!  manager;  E.  A,  Cook,  secretary'  and  treasurer;  Frank  Savajtre.  sup*'^ 
intentlent.  l^inds,  10  claims,  area  200  acres,  in  the  Beaver  Lake  diitrirt 
showing  a  4'  contact  vein  betvve€'n  limestone  and  granite,  opened  l»y  *k 
of  150'  and  365'  and  try  6  tuiineb,  longewl  L*>5'.  showing  chalcopyrii**  *^^ 
galena,  est  imatcd  by  company  to  average  5%  copper  and  0  oi,  silver,  if»^\ 
copper  ore,  and  10%.  lead,  70  oz.  silver  and  $2.50  gold  per  ton,  from  the  l«>^  • 
ore. 
SLATE  CREEK  MINING  CO.  ARIZOK 

Mine  oflfice:  Pn-^sfOtt,   Yavapai  Co,,  Arisf,     Percy  WUHants,  numa 
Operates  the  Blue  Dick  mine,  pn^ducing  gold,  silver,  leiid  nntl  ropper, 
electric  and  ga^ioline  power  and  a  54^-ion  smelter. 
SLATE  CREEK  MINING  k  MILLING  CO,  WYOl 

Office:  Wheatland,  Wyo.     M-  l\  Montgomer>^  superintendent. 
SLATER  COPPER  MINES  CO.  MISSOt 

Office:  \Mllow  Springs,  Mo,     Lnndi^  are  in  Shannon  Co,,  Mo.     Idle^ 
SMELTING  &  REFINING  CO.  OF  ADS 

AUSTRALIA  (1901)  LTD. 

Offices:  V2(\,   Bishop^gate  St.,  London,  E.  C,  England      Works  oil 
Dapto,  New  South  Wales,  .\ustralia.     Sir  T,  Salter  Pyne.  chainnan;  W.| 
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oyt,  general  manager;  E.  J.  Rogere,  superintendent;  C.  J.  Pn-cr,  acting 

K•^eta^J^     Capital,     nominal,     £650,<M»;    issuefl,     £507,  ML     Debenture©, 

^100,000  at  b%.     Property  Is  300  acrep,  freehold,  improved  by  a  smelting 

refining  plant  and  sulphuric  ac-id  worki<,  a  2.5-nule  private  railroad  and 

tcontroUing  interest  in  Webb's  mine.     Smelter  has  a  daily  capacity  of  about 

totis,  and  further  increase  is  contemplated. 
SMOKEHOUSE  MINmO  CO.  MONTAKA, 

Office  and  mine:  Butte,  Silver  Bow  Q<o.,  Mont.     Bernard  Noon,  general 
manager.     Has  s^team  power  and  500'  two-compartment  shaft, 
SHOEOMISH  &  TRAMWAY  MUTES*  MOHTANA. 

Mine  office:  Butte,  Silver  Dow  Co,,  Mont.  John  S.  Harris,  receiver. 
Idle,  owing  to  three-eomered  litigation  between  I'.  A.  Heinsce,  Clara  Lark  in 
and  the  Amalgamated  Copper  Co. 

SNOWBIRD  COPPER  MINING  CO.  MONTANA. 

Office:  Butte,  Silver  Bow  Co.,  Mont,     Lands  are  in  dispute  between  the 
Montana  Ore  Pnrcliasing  Co.  and  the  Anaconda  Copper  Co. 
SNOWSHOE  COPPER  MINING  CO.  MONTANA. 

Has  copp**r  claims  somewhere  in  Montana, 
SNOWSHOE  GOLD  h  COPPER  MINES,  LTD,  BRITISH  COLUMBIA. 

Offices:  7,  Poultr>%  London,  E.  C,  Eng.  Mine  office:  Pha-nix,  B.C. 
Employs  65  men.  Earl  of  Chesterfield,  chairman;  Geo.  S,  Watcrlow,  D.  L,, 
J.  P.,  vice-chairman ;  Thos.  J,  MqjtLs,  secretar>^;  Anthony  J>  McMillan,  man- 
«git^ director;  J.  W.  Astky,i^nperintendent;  J.  H.  Trevorrow,  mining  captain, 
OrganiJEcd  Jan.  20,  1901,  under  laws  of  L^nited  Kingdom,  with  c^ipitaliza- 
on  £250,000,  shares  £1  par;  issued,  £198,105,  Lands,  I  claims,  area  120 
freehold,  about  Yl  mile  from  the  Gran  by.  in  the  Grand  Forks  division 
[  the  Yale  and  Cariboo  district.  Ore  occurs  in  fissure  n^placements  running 
to  200'  wide,  with  an  average  of  about  100'  width,  and  1,000'  length, 
occurs  occasionally  in  distinct  bodies,  somewhat  mixed,  but  Ij*  mainly 
sited  in  minute  particles  throughout  a  gangue  vurjdng  from  Bilicious 
calcareous^  and  carrying  occasional  magtietite  and  f^peeular  hematite. 
exclusively  self-fluxing  chalcopyrite,  apparently  well  adapted  to 
concentration.  Experiments  in  electrolytic  reduction  conducted  on 
hiji  ore  by  Thos.  A.  Edison  do  not  seem  to  have  resulted  s«cce.s« fully. 

Mine  ha^  tunnels  of  200',  250'  and  6^XV,  and  shafts  of  2m'  and  300*, 

'  maiii  isluift  having  3  compartments,  with  a  150-h.  p.  double-drum  electric 

Oist,  raising  2-ton  skips,  but  hulk  of  production  is  secured  from  open-cast 

Drkings.     Machinery  plant  incluilcs  a  30-drill  Rand  Corliss  cross-compound 

pndensing  steam  and  compound  air  con j pressor.     Production  waa  20,000 

bus  of  ore  in  1902,  and  74,UfMJ  tons  in  11XJ3,  mined  at  an  average  cost  of 

11.10  per  ton.     Ore  is  shipped   to  smelters  at  Greenwood  a[id   Boundary 

Falls  for  reduction,  mine  having  direct  mil  connection  with  tlie  Canadian 

Pacific  line.     Merging  of  the  Snowshoe  with  the  British  Cnlunibja  Copper 

f_Co.   has   been  under    consideration    for  some    time.     The  proi>erty  seems 

have   a  careful   and   cApahle   management,   and    though    ^'e^y   low    in 
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grade,  the  or^  body  b  of  tretnendous  sbse,  and  should  imke  a  g 

Worked  on  a  considerable  sn-ale. 

SIfOWSTORM  GOLD  A  SILVER  MINING  &  MILLING  CO,      COLORADO. 

Mine  oiiice:  Duningo,   La   Plata  Co.,   Colo.,  J,   E.   Downer,  inauj 
Ores  cam^  gold*  silver,  copper  and   mercury.     Has   water  power  and 
10-starap  tnill. 
SNOWSTORM  MINING  CO*  IPABO 

Mine  office:  Mullair,  Shoshone  Co.,  Idaho.    J.  H.  Kiefer,  suijcnntcnd 
Ores  carr>'  copper,  gold  and  silver.     Haij  water  piiwer  and  has?  ^ci-ufcd 
sicierablc  uudprcrnund  development. 
SOCORRO  GOLD  BtlNING  CO.  ARHOHA. 

Mine   office:   Harrblmrg,    Yuma   C^,,    Ar1«.     J.    Wetherley,    manag<*r 
r>re8  carry  gold,  silver  and  copper.     Ha«  aieam  power- 
SOLACE  COPPER  MINING  CO,  ^  ARIZONA 

Office  and  mine:  Globe,  GUa  Co.,  Ariz.     Ignullus  Schlinger,  presidei 
W.  P.  Morey,  secretary,     Capitaiiieation  |5,(H)n,rMM),  .shares  |1  par.    l^] 
5  I'laiuis,  near  the  Bhiody  Tank  mine,  H  miles  from  Globe. 
MINA  SOLEDAD  Y  ANEXAS.  MEXICO 

Miiip  office:  Atucca.  Jalisco,  Mex.     Chris*  0*Bricn,  manager. 
SOLOMON  SPRINGS  COPPER  MIKING  CO.  ARIZONA. 

Properl  v  untler  bond  and  lease  to  Houghton  County  Development  IVj 
SONGATOF  MINE.  R1 

A  small  producer  in  the  AUai,  Russia. 
SONOMA  MINES  OF  MEXICO,  LTD.  MEXJ( 

Offices:  4,  Great  Winchester  St.,   London,  E.  C,  Bug*     Mine 
A  vino,  Durango,    Mex.     G,  H.  Johnson,   secretary;  W.  B.  Jeffrey »  gf^i 
manager;    E.    L.    Wagner,    superintendent.     Capital,    nominal,    £500, 
issued,  £450,DC*7.     Lands,  441  acres,  earri'ing  ore^  of  gold,  silver  and  cm 
the  J!>onoma  claims  showing  an  ore  body  averaging  2.5%  to  4%  copper,  *il 
fair  gold  and  silver  values.     Has  ateam  power  and  employs  a  coRsklemi 
force. 
SONORA  COPPER  COMPANY  OF  MEXICO,  M£Xtl 

Asset.s,  con.sistin^  ejf  a  lawsuit,  sold  to  Puerfecito  Copper  Co, 
SONORA  DEVELOPMENT  CO.  MEXICO. 

Office :  603  New  iritlge  Bldg.,  Kansas  City,  Mo.     Mine  oihrc :  Moctcfum«, 
Sonora,  Mex,    Organized  under  law  s  of  .\rizona,  witli  eapitaliJiation  $1 ,000,000' 
Wm.   Huttig,  president;  John  W.  Amcrnuui,  «eiTetar>';  Jas.  E.  Lawirr 
engineer.     Lands,  98  pertenencias,  area  aljout  210  acres,  including  Um 
Oenaro  y  Anexas,  Nacozari  Copper  Que4?ii,  Wostenhohii,  Cojifomi 
lander,  Hanta  Clara,    (Mahtumoc  and  La  \crde  groups.     Tlic  Naeoj 
per  Queen,  area  about  55  acres,  litsi  Ijctwccn  the  Nacosari  and  Bi'Ui*  T^ 
mines  of  the  Mm-tescuma  Copper  Co.,  giving  ore  assaying  up  to  «SH''i.  cxj] 
Company  has  secured  corusidcralde  development  by  shafta  and  timneU 
foundry  copper,  silver  and  gold    properties,  and   employs  75  to  lUO 
Property  regarded  as  valuable. 


SONOl^A  -SOU Til  BISBEE, 


V^9 


SONORA  MINING  CO.  MEXICO. 

Office:  405  Post  Bldg.,  Battle  Creek,  Mich.  Organized  under  lawa  of 
Wyoming,  with  ea  pi  tali  station  $2,(X>0,(K}0,  shares  $1  par.  J.  C.  Barber, 
president;  H.  A.  Clapp,  secretar\'  and  general  manager.  Lands,  111  per- 
tenencias,  area  275  acres^  in  the  Alamos  district  of  Sonora,  ehowB  ores  giving 
assays  tip  to  14%  copper  and  40  oz.  silver  per  ton. 

SONORA  MINING  &  MILLING  CO.  MEXICO. 

Mine  offire:  Tubiitama,  Sonora,  Mex.  Organized  under  laws  of  Arizona, 
eapitalixation  |1,LMM>,000,  shares  $1  par.  Con,  O^Keefe,  president  and 
manager;  Robt.  McKinnon,  secretary.  Lands,  320  pertenencias, 
about  SOO  acres,  developed  by  250'  main  abaft .  Property  iaeludea  3 
the  Peiiasco^  Cobrecita  and  Fortima,  former  8aid  to  show  about 
tons  of  SI 5  ore.  The  Cobrecita,  or  Mina  Grande,  shows  a  very 
vein,  running  up  to  2fM>'  in  width  and  traceable  nearly  a  mile,  de- 
veloped by  2  shafts.  Employs  alxJiit  100  men,  and  has  steam  power  and 
good  mining  equipment,  also  a  general  store,  and  a  Vulcan  snK-lter  which 
ta  s&id  to  be  giving  good  results.  Water,  which  m  scarce,  is  stored  in  a  r^- 
er\'oir.  Management  is  in  the  hands  of  mining  men  of  experience  and  good 
standing,  and  the  property  is  regarded  as  valuable, 

JOSE  SOSSI.  BOLIVU. 

Office  and  mine:  Coro  Coro,  La  Paz,  Bolivia.     A  small  operator,  having 
ti  mine  equipped  with  steam  power  and  employing  about  30  men, 
COMPANHU  MINEIRA  DE  SOTIEL  CORONABA.  SPAIN. 

Office:  Lisbon,  Portugal,  Mine  office :  Calafias,  Huelva,  Spain.  Lands, 
€,666  hectares,  including  34  iiiine  openings.  Production  in  1899  was  795 
long  tons  of  refined  copper. 
SOCIEDAD  ANONIMA  DE  SOTO. 

t')ffice:  Biil»ao,  h^puin.     Min*^  ufTice:  Remosa,  Santander,  Spain, 
SOUTH  AFRICAN  COPPER  ESTATES,  LTD.  CAPE  COLONY. 

I,  «         Offices:  124,  Cliancer>^  Lane,  l^mdon,  W.  C,  Eng.     F.  W.  H.  Durant, 
iBberetary.     Capital,  nominal,  £5,000;  issued^  £557.     Lands  are  in  Nama^ 
^^ualand,  Cape  Colon v,  South  Africa. 
SOUTH  AFRICAN  GOLD  &  COPPER  MINING  SYNDICATE,  LTD. 

Offices:  54,  Gre^ham  St.,  London,  E.  C,  Eng.     Registered  Xovember 
_       1903,    with    capitali;:ation    £15,000.      E.   G.  Kaight,  J.  W.  H.    Barr, 
P,  Gartside  and   F.   Moore,  directors. 
SOUTH  AMERICAN  DEVELOPMENT  CO. 

Succeeded  by  Cerro  dc  Piisro  Mining  Co. 
SOXJTH  AUSTRALIAN  COPPER  SYNDICATE,  LTD. 

Offices:  13,  St,  Helen's  PI,  London,  E.  C,  Eng. 
SOUTH  BISBEE  COPPER  BnNING  &  TOWKSITE 
IMPROVEMENT  CO. 

Office:  104  Htimson  Blk..  Los  Angeles,  CaL  Lands  are  under  bond  and 
lease  to  I^ke  Superior  it  Pittsburg  Development  Co.,  and  shareholders  are 
in  litigation  over  division  r)f  $150,000  received  on  account,  and  will  fight 
en  more  fiercely  over  $1,050,000  cash  to  be  paid  company  in  June,  1904, 
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SOOTH  KEARSARGE  MINE.  MICHIG 

Owned  and  opt^rated  hy  the  Oaccola  Consolidated  Mining  Co. 

SOUTH  Moinrr  lyell  muhug  co.»  ltd.  lASMAm. 

Offices:  153,  Leadeahall  St,,  London,  E,  C,  Eng.,  and  320,  Collins  Si^ 
Melbourne,  Victoria,   Australia.     Mine  office:  Gonnanston,  Montague 
Tasmania,     J.  P.  Lonergan^  chairman;  Q.  Moore,  acting  chainnan;  HJ 
Taylor,  aecretary  in  London;  N.  Madden,  serretar>*  in  Melbourne;  J.  Rjfl 
mine  manager.     Capital,  nominal,  £600,0(K);  ii*sued,  £49tj.l50,  siiares  £2  ( 
non-assessable.     Lands,  93  acres  on  Mt.  LyeJl  and  80  acres  on  Mt» 
former  carrying  4%  to  H%  sulphide  ore.     Has  shafts  of  W  and  718' 
703'  main  tunnel.     Idle  since  June  1,  1903. 
SOUTH  PEACOCK  MIHE.  IDAHO. 

Office:  m  State  St.,   Boston,  Mass,     Mine  office:  Weiser,  Wasiungtoti^ 
Co,,  Idaho,     Capitalijsation  S500,000.     Thos,  S.  Wentworth,  president;  W|j 
L.  Pratt,  secretary.     Lands  are  m  the  Seven  DeNils  district.     Idle. 
SOUTH  RANGE  MIinifG  CO.  MICHIGAK. 

Office:  60  State  St.,  Boston,  Mass.     Mine  office:  Houghton,  H<  :  ' 
Co.,  Mich.     R.  R.  Goodell,  president ;  H.  W.  Wesson,  treasurer;  F.  W.  N 
secretary.     Capitalization  12,500,000,  shares  $25  par    Lands  are al>cv< 
jicres,  lying  mainly  between   the  Globe  and  Belt   properties^  in  Hw  . 
rmd  Ontonagon  rourjtie-s,  Michigan. 
SOUTH  SIDE  MINIlfG  CO,  MICHIGAN 

Office:  care  of  John  C\  Watson,  68  Devonshire  St.,  Boston,  Masa,  l««d4 
200  acres,  west  of  the  Diicotah  and  north  of  the  Naumkeag,  with  )4  tnil*' 
frontage  of  Portage  Lake,  west  of  Houghton,  Houghton  county,  MichigJ^^ 
SOUTH  THARSIS  MINE,  TASMAflU. 

Sold  to  Mt.  Lyell  Mining  &  Railway  Co.,  Ltd. 
SOOTH  WHEAL  CROFTY  CO.  '  EHGLAH 

Offices:  Cam  Brea,  K.  S.  0.»  Eng,     Mine  office:  IllogftSif  Cornwall,  fco| 
F.  Harvey,  chainnan;  J.  Penhnll,  manager;  C  H.  PauU,  purser,     Isopeft** 
on  the  cost-book  plan.     Has  tin  and  copper  mines,  equipped  with  •  i 
Imving  60  stamjkH  and  14  vanners. 
SOUTHERN  STAR  COPPER  &  SMELTIHG  CO- 

Letter  returned  unclaimed  from  former  office  in  New  York* 
SOOTHERIf  ZI19C  A  COPPER  CO.  ARKAHSAS^ 

Office:  708  University  Ave,»  Rochester,  N.  Y.  Mine  office:  GSXtm* 
Sevier  Co.,  ArJc.  Employs  IS  men.  Organixed  May  3,  1900,  under  1>« 
of  ArkaiL^Mis,  witli  capit-ali/.ation  $2,000,000,  shares  $100  par.  E.  J.  Morieji 
president;  E.  S,  Osborne^  assistant  secretary  and  general  manager,  tMXiM, 
700  acres,  in  the  Gillham  district.  Company  is  developing  xinc  propertT 
only,  at  present. 
SOUTHERN  PACIFIC  GOLD  Sl  COPPER  MnHKQ  CO.  UTI 

Office:  care  of  J.  W.  Bvirnham,  secretary  and  general  manager.  Salt  ] 
City,   Utah.     Capitalization    $300,000,   shares   50c.   par  ^Is  dev 
property  in  the  Sierra  Nevada  district  of  Box  Elder  county,  t*tah, 
show  a  vein  of  high-grade  copper  ore. 


I 


SOUTH  WEST-^BANISB. 


SOUTHWEST  AFRICA  CO.  DAMARALAIfD, 

OtTiced:  3,  Laurence  Pountncy  Hill,  London,  E.  C.^  Eng.,  and  ITnlerden 
I  Linden  35,  Berlin,  Germany.  G.  Cawston,  chaimmn.  Capital,  nominal, 
|£2,OnO,(K)0;  issued,  £1,000,000.  Lands,  mineral  coneessiLinM  over  22,000 
[  aquare  miles,  including  nearly  4,500  square  miles  of  freefiold  in  Daniandand, 
'and  raining  rights  over  23,000  square  miles  in  Ovamboknd;  total  holdings 
include  40,000  square  miles  of  freehold,  with  mining  rights  over  90,000 
square  miles  additional,  also  sundry  railroad  concessions.  It  b  planned  to 
build  a  railway  to  reach  the  very  promising  copper  deposits  on  this  com- 
panj-^s  holdings  in  Damaraland. 

SOUTHWESTERN  COPPER  &  IRON  CO.  NEW  MEXICO, 

Mine  office:  Santa  Rita,  Grant  Co.,  X.  M.  Under  lease  to  Thos.  Car- 
ter. Lands,  15  claims,  in  the  Burro  Mountains,  from  which  $100,000  worth 
of  copper  was  produced,  1900-1 901, 

SOUTHWESTERN  MINE  A  SMELTING  CO.  ARIZONA. 

Office:  Gleeson,  Cochise  Co.,  Ariz.     \V.  H.  Fagan,  E!  Pkso,  Tex,,  man- 
ager.     Organized  1903,  to  build  a  custom  smelter  at  Gleeson . 
SOUTHWESTERN  SMELTING  CO,  CALIFORIfU. 

Letter  returned  from  works  office,  Uro  Grande,  8an  Bernardino  C^J., 
Cal.  Supposed  to  have  bought  the  80- ton  water-jacket  smelter  of  the  Davis 
Mining  <fe  Smelting  Co.,  about  July,  1003. 
SOVEREIGN  COPPER  MINHTG  CO. 

Letter  returned  unclaimed  from  Battle,  Carbon  Co., 
J*  SOWELL  &  CO. 

Mine  office:  Althouse,  Josephine  Co.,  Ore. 
I       SPANISH  COPPER  CO.,  LTD, 

^B  Offices:  2,  Tokeuhouse  Bldgs.,  Ix>ndon,  E.  C,  Eng. 
^B Vicente,  \na  Paimogo,  Huelva,  Spain.  Capital,  nominal,  £1,50,(M)0;  i^ued, 
^HjC94,260.  Chas.  A.  de  Mancha,  chairman;  Wm.  H.  Na^^h  and  ^tiguel  Yglesb&s, 
^Vdirectora.  Lands,  6  clamis,  area  200  acres,  perpetual  le^wcOiold,  aLo  23  acres 
^P  miscellaneous  lands^  in  the  Paimogo  district  of  Huelva,  showing  6  contact 
Veins  between  porphyry  and  clay-slate,  of  which  3  arc  being  developed, 
these  averaging  30'  width  and  500'  length,  opened  l^y  numerou.'*  shafts  of  30' 

I  to  100*  depth  and  14  tunnels,  innge^t  1,840',  eslimated  to  kIiow  2,.50<},000 
iona  of  ore,  with  100,000  tons  blocked  out  for  stopiiig.  Ore  is  mainly  cuprif- 
frous  pyrites,  averaging  about  4%  copper,  3  oz.  silver  and  %2  gold  per  ton. 
Annual  rental,  £400.  Mines  were  first  opened  by  the  Phti!ni('ians^  reopened 
1862,  and  again  in  U)01.  The  Gaudiiia  railroad  is  5  miles  distant.  Property 
is  idle,  e.xcept  for  a  few  men  engaged  in  making  cement  copper  from  the 
mine  w  aters. 

SPANISH  MINERALS  DEVELOPMENT,  LTD.  SPAIlf. 

Offices^  157,  Cannon  St.,  London^  E.  C.  Eng.  Mine  offiee:  A 1  monaster, 
Hu^va,  Spain.  J.  B.  White,  chairman;  A.  Thomas,  mine  manager;  W.  E. 
Hopper,  secretary.  Capital,  £100,000.  Lands,  476  aere^,  inrluding  the 
Espermnxa,  Formosa  and  other  mines,  undergoing  development* 
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SPAROWE  MIlfES.  ITALY, 

A  group  of  small  producers,  in  Piedemont,  Italy. 
SPECULATOR  MLNIHQ  CO.  MOHTAIA, 

Office  and  mine:  Butte,  Silver  Bow  Co.,  Moot.  Employs  about  3011 
men*  John  A.  Creighton,  president ;  John  Dougherty,  eecre(ar>'  and  g^nml 
manager;  W.  W,  Wilson^  superintendent.  Property  has  been  the  gubjeet  of 
extended  litigation,  which  was  decided  May  2,  1903,  in  favor  of  prcieot 
company.  Mine  is  developed  by  a  l^GOQ'  3-compartment  main  shaft,  suai  is 
granite  and  connecteti  with  ore  Ijodies  by  crosscuts,  with  several  wineec,  whi 
are  practieaily  blind  shafts,  equipped  with  cages  and  5x8*  double  cylii 
hoist,  run  by  compressed  air.  Is  connected  underground  with  the  High  Oi%; 
Diamond  and  Bell  mines.  Shaft  has  an  80^  steel  gallowa-frame.  On* 
average  3%  to  5%  copper.  Surface  improvements  include  a  brick  and 
steel  boiler  and  engine  house,  with  four  150-h,  p.  boilers  and  a  large  air  com- 
pressor, also  a  machine  shop,  smithy,  carpenter  shop  and  assay  office.  Ow 
b  treated  at  the  Waahoe,  Butte  dt  Boston  and  Colorado  smelters.  For  the 
year  ending  June  1,  1903,  the  mine  produced  29,233  tons  of  ore,  giving  gnm 
returns  of  $15,03  per  ton,  with  net  proceeds  of  $106,783.84*  Since  adj 
cation  of  title  production  has  been  largely  increased,  and  is  now  peihi 
400  tons  of  ore  daily.  Property,  while  small,  has  a  large  amount  of  medi 
grade  ore,  and  is  capable  of  a  considerable  production  at  a  fair  profit 
SFBHCE  GROriP.  OREG09' 

Office  and  mine:  care  of  Dr.  J.  Spence,  secretarj'  and  geoeml  managpf» 
Kerby,  Jo&ephine  Co.,  Ore.     Employs  3  men.     Lands,  8  claims,  area  160 
acres,  having  a  60'  shaft  and  4  tunnels,  longest  700',  with  about  1,250^  of 
underground  openings,  showing  3  veins,  ranging  3'  to  100'  in  width,  CJMTy\\ 
2%  to  60%  copper,  with  fair  gold  and  silver  values,  in  cuprite,  malachil 
azurite  and  chalcopyrite.    Management  plans  continuing  a  200^  tunnel  1,: 
further,  to  crosscut  4  other  veins,  and  plans  developing  the  minea  thofoui 
and  conservatively  before  erecting  reduction  worics. 
SPEKCE  MINERAL  CO.  CAUFORHIA 

Office:  San  p'rancisco,  Cal.  Mine  office:  Bpenceville,  Nevada  Co, 
Cal.  Chas.  W*  Howard,  Jr.,  general  manager.  Is  one  of  the  oldest  min« 
in  the  state,  operating  quite  steadily  since  1875.  Ores  are  auriferous  an-i 
argentiferous  sulphides,  averaging  about  5%  copper  and  45%  to  507^ 
sulphur,  occurring  in  wide  irregular  fissures  near  the  contaet  of  diorite  aJad 
grano-diorite.  Main  shaft  caved  in,  during  1903* 
SPOKANE  MINE.  WASHDIGTOH. 

Mine  office:  Twisp,  Wash.     Ores  carry  gold,  sih^er  and  copper,     Hu 
water  power  and  a  10-stamp  mill. 
SPOKANE  COPPER  CO.  WASHniGTOir. 

Letter  returned  unrlaimed  from  Cle  Elum,  Kittitas  Cf>,,  Wash. 
SPRING  GlILCH  GOLD  MINING  CO.  COLORADO. 

Minit  office:  ldah<i  Springs,  Clear  Creek  Co.,  Colo.  J,  B.  MacFarUtw; 
superintendent.  Operates  the  Banty  group,  carryifig  gold^  silver,  leikl  ifid 
copper.     Uas  gasoline  power. 
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SPRIKGDALE  COPPER  MIHTWG  CO,  OREGOIT. 

Mine  uffice:  Ailipiia,  T  ma  til  la  Co.,  Oregon. 

SPRIIVGPIELD  inNE.  MAHYLAIID. 

An  old  and  idle  prop>erty  in  Carroll  county,  Marylaod. 

SPRINGFIELD  GOLD  &  COPPER  MINING  CO.,  LTD.  IDAHO. 

Office  and  mine:  720  Hank  St,,  Wallurc,  Shoshctnc  C<i,,  Idaho.     Capital- 

Uatioci  $100,000,  sliarea  llk%  par.  Win.  Lively,  prv8ident;D.  A.  McKeoiie, 
^Brke-president  and  nianaj|i;er;  Job.  T.  Whelan,  secretary.  Lands,  4  patented 
l^^lfttms,  area  80  acre^,  well  timbered,  in  the  8t.  Joe  district,  showing  2  fissure 
'  '    veins,  opent?d  by  about  1,1  {KK  of  tunnels,  lungeiit  8(50'  showing  a  13'  vein 

of  ore  earning  estimated  ^'alues  of  $22  per  ton. 

SPRINGFIELD-MEXICAN  MINING  CO.  MEXICO- 

Office:  213H  f^uth  Sixth  St.,  Springfield,  IlL     Mine  office:  Union  de 

Tula,  Jalisco,  Mex.     Employs  30  men.     Geo.  F.  Stericker,  president;  Geo. 

M,  Morgan*  vice-president  and  general  manager j  E.  A.  Walsh,  secretary; 

Chas.  H.  Hereford,  superintendent;  Arthur  Hay,  engineer.     Organiased  Juno 

3,  1903,  under  laws  of  Arixona^  wiih  capitjilization  $500,iM)0,  shares  $1  par. 

Lands,  16  pertenencia^,  area  alrout  40  acres,  in  the  Amera  district.     Veins 

are  3  fissures  in  porphyry,  of  wliich  one,  averaging  4'  width,  is  developed 

by  thfilts  of  60'.  85'  and  160'  and  by  tunnels  of  55',  110',  and  I74^  giving 

ore  MHaying  11%  copper  and  10  oz.  silv**r  in^r  ton,  witli  trace?*  **»f  gold.  Pro- 
^nerty  m  an  antigua,  clo.sed  1821  and  reopened  190L  Has  shipped  at  little 
^■ligb-grade  ore  to  the  National  Metal  Co.  at  Guadalajara  and  Ameca. 

STAATBERGER  HijTTE  A.-G.  GERMANY. 

Mine  office:  Niedermarsberg,  Westfalen,  Gem^any.     Said  to  secure  an 
annual  prcKl action  of  alioiit  800  tons  of  refined  copper. 
I       STANDARD  CONSOLIDATED  COPPER  CO.  ARIZONA. 

H        Office:  10  P.  O.  Sq.,  Boston,  Mans.     Mine  office:  Clifton,  Graham  Co., 
^pArix.     Organized  1903,  under  laws  of  Maine,  witli  capitalization  1 1, 54)0, 000, 
^Bfiiarea  SlO  par.     C.  A.  Ross,  president;  Geo.  C.  Gill,  vice-president;  J.  W. 
"  Hazen,  treasurer;  John  K.  Erskine,  J r,  secretary*     Company  was  formed  to 
effect  the  coiLsolidiition  of  the  Coronado  Mining  Co.,  Standard  Copper  Mines, 
and  San  Jose  Mines,  all  small  properties  located  near  Clifton,  with  consider- 
able  ore    bodies   developed,   and    with    prospeetd    of    becoming   inaportant 
producers. 

STANDARD  CONSOLIDATED  MINES  CO.  OREGON. 

^B        Office:  care  of  Z,   C.   Hau.ser,  secretary  and  general  manager,   Echo, 

^WOre.     Mine  office:  John   Day,   Grant  Co.,    Ore.     T.   C.   Taylor,    president. 

Ores  carry  copper,   gold*  silver  and  cobalt,     Ha«  steam  power  and  half- 

^^Dterest  in  a  25-ton  smelter.     Has  about  4,000'  of  underground  openings 

^Knd  contemplate^  erection  of  stamp-mill  and  concentrator. 

^TTANDARD  COPPER  CO.  ARIZONA. 

Said  to  have  7  t  lainiH,  13  miles  from  Casa  Grande,  Pinal  county.  Arizona. 

STANDARD  COPPER  MINES.  ARIZONA. 

Offices;  Swan  House,  Copthall  Ave,,  Ixindon,  E.  d  Eng.     Mine  office: 

Clifton,    Graham    Co.,    Ariz.     Employs    40    men.     Organized    April,    1901, 
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under  laws  of  ArisODa,  with  capitalization  $500,000,  shaiiea  |1  par.  Chaa. 
A.  Ross,  president;  A.  S.  RogecraiiB,  manager;  C.  P.  Rosecrans,  aecretar)' 
and  treasurer;  Col.  D.  C,  Ca.sey,  superintendent,  Landis,  105  acree^  iw»ar 
Metcalf,  6  miles  from  Clifton.  Buita  to  invalidate  titles  were  settled  iii 
company's  favor  late  iti  1Q03.  Ore.^  are  the  richest  produced  in  commercial 
quantities  in  Arizona,  and  are  all  of  smelting  grade.  Practically  tlie  entutj 
production  ifl  from  surface  workings.  Ore  is  carried  from  the  mine  lo  the 
Coronado  railroad  by  a  3,20f*'  Leschen  aerial  tram  with  a  drop  of  SOC,  operate 
by  gravity,  which  transports  ore  at  a  cost  of  about  5  cenle  per  ton,  aa  agatufit 
a  former  cost  of  about  $2  per  ton,  when  shipjied  by  burros.  Tram-line 
has  shipping  bins  at  the  lower  terminus,  opposite  the  railroad  track.  The 
mine  uses  gasoline  power,  machinery  equipment  betJig  small,  owing  to  open 
nature  of  workings. 

The  mine  began  production  early  in  1902,  and  from  May  I  to  May  22^ 
1903,  shippe<l  306  touK  of  ore,  averaging  2S%  copper »  and  at  close  of  year 
was  slupping  about  25  ton.s  of  high-grade  ore»  daily,  to  the  Shannon  emelter. 
Production  of  refined  copper  in  1903  was  probably  about  1,000^000  lbs. 
Company  paid  three  dividends  in  1903,  aggregatiifg  22}i%.  .\t  eloaeof  year 
it  was  planned  to  reorganize  under  title  of  Standard  Copper  Co.,  and  to 
absorb  the  Coronado  and  San  Joae  mines,  with  Chas.  A.  Ross  as  president 
of  the  new  company. 

While  the  development  of  the  Standard  mines  is  very  slight,  beipg 
confined  almost  entirely  to  limited  surface  workings,  the  plienomenaUy 
rich  ore  found  renders  the  properly  of  exceptional  promise,  and  it  would  be 
contrar}^  to  all  accepted  ruloH  were  the  mines  not  to  develop  large  and  profit- 
able ore  bodies  in  the  sulphide  zone. 
STAimARB  COPPER  MIIIIWG  CO.  WTOlOlia* 

Office:  supposed  to  be  in  Toledo,  Ohio,  with  claims  in  Wyoming.     Chaa, 
P.  Waldorf,  prei?ident. 
STAKDARB  GOLD  &  COPPER  MIKING  CO.  OREGOlf. 

Abs^urbed  by  Standurd  Consolidated  Mines  Co* 
STAR  CONSOLIDATED  MINING  CO.  UTAB- 

Mine  office:  Eureka,  J  nub  Co.,  Utah.     Ores  carry  gold,  silver  and  copper. 
Has  steam  power  and  employs  al^iout  40  men. 
STAR  COPPER  MINING  CO.  MICH16AH, 

Lands,  720  acres  in  Sections  9-10-16,58-28,  Keewetmw  oottnty,  Miehigan 
STARLIGHT  BfiNE.  ARIZONA. 

Mine  office :  San  Carhjs,  Gila  Co,,  Ariz.  W.J.  Nicholson,  giipcrinteiiderit. 
STARLUS  COPPER-GOLD  MINING  CO. 

Letter  retuDied  unclaimed  from  former  office  in  Chicago, 
STATE  LINE  COPPER  MINING  CO.  WYOMING. 

Office:  300  Century  Bldg.,  Denver.  C<ilo,  Employs  6  men.  Orjpiiiiircl 
under  laws  of  Wyoming,  with  cupitalization  $75,000,  sliarcst  5  cent^  j«u" 
C.  B.  Ajrres,  president;  W,  W.  Wemott,  secretary  and  treasurer;  J.  B.  Dn?*. 
superintendent.     Lands^   17  claims,  area  340  acres,   in  the  tapper  PUtt< 
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district  shomng  4   fissure  veins,  of  which   two,  uuder  development^  range 

from  2'  to  40'  in  width.     Has  17  pits  and  shafts  of  10'  to  W  depth. 

STAITFFER  CHEMICAL  CO.  CALIFORITU. 

I  Office:  San  Franciso,  Cal.     Property  Is  80  acres,  known  fLs  the  Alma 

^■liunc,  near  Oakland,  Alameda  Co.,  Cah,  developed  mainly  by  tunneh^;.     Ore 

^^^odies  occur  as  lenses,    between  serpentine  and  metamorphosed  chert,  in  a 

^Bbell  traced  3,000^      Ore  is  chalropyrite,  ranging  1,5%  to  3.5%  copper,  up 

^■lo  50%  sulphur  and  about  $2.50  gold  per  too.     After  burning  for  sulphur 

the   cinder   Ls   Icaelicd   for  copper. 

STEAMBOAT  MINIWG  CO.  UTAH, 

Mine  office:  Brighton,  Sail  Lake  Co.,  Utah,     Is  developing  by  tunnel. 
STEPHENS  CLAIMS.  MOITTAIfA. 

Office  and  mine:  care  of  W,  J.  Stephens,  owner,  Higgtns  Blk.,  Mi?<suiila, 
Missoula  Co.,  Mont,  Idle.  L»ndf*,  7  patented  claims,  area  132  acres,  also 
320  acre*<  miscellaneoiu*  landn,  in  the  Wallace  distrit't,  «houing  a  45'  vein  of 
concentrating  ore  and  a  30"  vein  of  sulphide  shipping  ore,  latter  giving  smelter 
returns  of  13%  copper^  28  oz.  silver  and  $5.5(>  gold  per  ton.  Has  shafta  of 
55'  and  \W,  also  tumiels  of  45',  105',  525'  and  92S'.  \\\\\\  about  2,00(y  of 
underground  openings,  e>nitTiatcd  by  owner  to  .show  al>out  l(X),(XX)  tons  of  ore. 
STEPHEIfSON-BEimETT  CONSOLIDATED  MINING  CO.  NEW  MEXICO, 
Mine  office:  Organ,  Donna  Ana  Co,,  N.  M,  Ores  carry  silver,  lead  and 
copper.  Has  steam  power  and  a  5<>ton  concentrator, 
STEPTOE  MINING  CO.  NEVADA. 

ProjxTty  stild  to  New  York  &  Nevada  Copper  Co.,  September  4,  1902. 
STERLING  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  from  fonner  office,  44  Broadway,  New  York, 
STEVENS  COPPER  CO.  ARIZONA, 

k  Office:  Bridge4>ort,  Conn.  Mine  office  :Clifton,  Graham  Co.,  Ariz.  Henry 
Setter,  president ;  Fred  Enos,  secretary' ;  Chas.  E.  Stevens,  superintendent ; 
F.  A.  Alsdorf,  coriiiulting  engineer.  Is  developed  by  shaft  and  tunnel,  and 
■hipped  A  little  ore  to  the  Arizona  Copj>er  Company's  smelt^ir  at  Clifton,  in 
1903, 
STEVENS  PEAK  COPPER  MINING  CO,  IDAHO. 

Office:  care  of  A.  M    i^trode,  pre«ident  and  manager,  Mullan,  Idaho. 
STILLAGUAMISH  A  SULTAN  miflNG  CO.  WASHINGTON. 

Office:  606  Bailey  Bldg,,  Seattle,  Wash.  Mine  office;  Silverton,  Snoho- 
miah  Co.j  Wash.  Idle.  Organised  September  22,  1892,  tinder  laws  of  Wash* 
ingtoti,  with  capitalisation  $3,000,000,  ."^har^i?  150  par.  Richard  8y kes, 
president;  J.  W',  Clise,  vice-president  and  general  manager;  Willis  B.  Herr, 
secretary'.  Lands,  15  claims,  area  575  acres,  in  the  8tillaguami.sh  district, 
^twith  l,4r)0'  of  njine  opening.^,  showing  low-grade  auriferous  copper  ore. 
BtriLLMAN  COPPER  MINING  CO,  WYOMING. 

^  Office:  408-145  La  Salle  St,,  Cluragc*,  III.      Lands  are  in  the  Encamp- 

ment district  of  Carbon  county,  Wyoming. 

STOBIE  MINING  CO.  ONTARIO. 

Office:  Sault  Ste  Marie,  Onl.     Mine  office:  Desbarats,  Algoma,  Ont. 
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Organized  1900,  under  laws  of  On  I  ario,  witli  capitaliaation  11,000,000 

$1  par     James  Stobie,  president;  A.  B.  irptoii,  vice-president  and 

manager;  John  Lear,  secretary  and  treasurer.     Lands,  1S4  acres,  in  Block 

Johnson  Tw-p.,  Algoma,  OnL,  showing  a  vein  of  3'  to  5'  carrying  chalcoci*^ 

bornite  and  clialcopyrite,    A  carload  of  ore  gave  net  smelter  returns  of  li 

copper  in  1901* 

STOCKTON  COPPER  MINING  CO.  CAIIFORlTtA 

Has  a  mine  <'arrying  auriferous  copper  ore^,  in  the  Bunicy  Valley,    ^^f^^ 
Pitt  river,  Shii^la  county^  California,  and  plang  installing  an  expcritneti  t  i^l 
10- to II  f>meltcr. 
STOCKTON  COPPER  MINING  CO.  COLORAE^O- 

Office:  312  Bank  of  Commerce  Bldg.,  Minneapolis,  Mtnn.     Mine  offi<r«-j 
Salida,  Chaffee  Co.,  ChjIo,     C.  T.  Bcrgh,  president;  A    W.  Allan,  socretaJ-y; 
A,  E.  Chilson,  manager,  Webster,  S,  D. ;  Wni.  Piirker.  superintendent.     II>«^' 
velopment  is  by  a  225'  tunnel,  giving  a  good  showmg  of  cartionate  ore,  w^m*^ 
occasional  native  copper. 
STOCKTON  COPPER  mNmO  CO.  MOHTAir^^i 

Mine  office:  Radersljurg,  Broadwater  Co.,  Mont.  Organixed  under  \mr  "•**! 
of  Montana,  with  capilali:«ation  $1,000,000.  E.  W.  Harney,  president;  P.  -^* 
Gamer,  secretary' ;  Jolui  RatMus,  superintendent,  I^nds  include  the  Idm^**'* 
claims,  in  East  Butte,  and  the  North  Star  group,  in  Bniad water  cotjnty,  ^^^^ 
latter  having  been  a  limited  producer  in  the  past.  Property  is  consideretE  ^'^ 
value,  but  company  financially  einbarafised,  , 

STODDARD  COPPER  CO*  ARIZOI^A-i 

Office:  25  Broad  St.,  New  York.     Mine  office:  Stoddard,  Yavapai  C?*'"  j 
Aria.     Organized   under  lau's  of  Arizona,   w^th  capitalization  IS^OOO,!!^-^*  ( 
shares  $5  par.     Robt.  J.  Campbell,  president;  John  N.  Drake,  »crela»^'' 
Isaac  T,  Stoddard,  general  manager;  John  Martin,  superintendent.     LAtrn*^' 
16  claims,  developed  by  sundry  shafts,  deepest  250*  in  the  Copper  Bott£»^ 
mine,  also  various  tuimeis,  longest  1,000'.     Has  secured  returns  of  115   '*' 
$26.50  per  ton  from  smelter  shipments.     Has  a  concentrator,  Hunt  ington  nU^ 
and  50-ton  smelter  on  the  A|j:ua  Fria  river.     Good  carbonate  and  oxide  ssur 
face  ores  were  succeeded    by  a  leached  jEone,    but  fair-grade  sulphide  oit« 
liave  been  securiKl  at  depth. 
STONE  CREEK  COPPER  MINING  &  MILLING  CO.  MOWTAHi 

Office:  81S-100  Randolph  St.,  Chicago.  111.     Mine  office:  Dillon.  Beav 
head  Co.,  Mont,     Organized  19€1,  under  laws  of  Arizona,  with  capitaliiati 
$1,250,000,  shares  II  par.     G.  J.  M,  Porter,  president;  B.  J,  Soper,  »«*r«i 
W.  D.  Porter,  superintendent;  A,  L.  Stone,  agent.     Lands,  8  claims^ 
acres,  in  the  Stone  Creek  district,  sho'wing  malachite,  azurite  and  low- 
copper  outcrops.     Has  a  60'  two-compartment  main  shaft  and  5  ahaUi 
pits,  also  a  L30'  tunnel 
STONE  HILL  COPPER  MINES.  ALABAMA. 

An  idle  property,  once  worked  extensively,  at  Cleburne,  Alabama 
STONEWALL  COPPER  CO.  ARIZO! 

A  swindle,  perpetrated  by  the  notorious  W( 


STONE  WALI^STUONG. 
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SANTIAGO  STOPELLL  MEXICO. 

Mino  offit'c:  Jimin^z,  €!hihuahua,  Mexico. 
STORA  KOPPARBERG  BERSLAGS  AKTIEBOLAG.  SWEDEN. 

Office,  mines  and  \v<>rkB:  KitJim,  Da!arne,  Sweden.  Capital izat ion » 
9,600,000  kroner,  shares  1,0()0  kroner  par,  E.  J.  Ljungherg,  director; 
Lars*  Yngstrftni,  assistant  director  and  general  manager.  Th.  Witt,  mlniiig 
engineer;  K*  A.  Akerhlom,  snperintendent  of  leaching  pliint.  Lands,  5 
clatms,  3  patented  and  2  nnpatentcd,  area  43  liectarcis.  Mine  was  worked 
as  early  as  A.  D,  12hS  and  presuiiini>ly  earlier,  oldej?t  privileges  of  the  present 
company  being  dated  Feb.  21,  1347.  Company  condncU  extensive  indus- 
trial operations,  o\*Tiing  and  operating  iron  and  steel  plants,  a  paper  mill, 
pulp  mill,  sawmill,  etc.,  in  addition  to  its  copfXT  miners  and  smelters.  Has 
a  number  of  lenses  of  ore,  largesst  being  an  iinmeui^  maAH.  Has  several 
mines  and  many  ore  bodies,  princip/d  being  the  Storrgnifa,  370  metres  long 
by  220  metres  wide  and  about  320  nietre^^  deep,  moslly  minetl  out,  leaving 
an  open  pit  about  220'  deep.  Ortj  is  ehalcop^'rite,  containing  selenium  and 
bismuth,  giving  average  retunis  of  2,7%  to  3%  copper,  10  to  15  grams  silver 
and  2,5  t^  3  grams  gold  per  ton.  Has  14  ahaft,s,  with  aggregate  depth  of 
1,800  metres,  deepest  being  343metreJ5,  with  about  '33  kilometres  of  tunneb. 
Haa  water  power.  The  eopper  mine  employs  about  100  men  and  give^  a 
yearly  production  of  about  43,0(10  tons  of  raw  ore,  which,  after  hand-cobbing, 
yields  about  14,000  tons  of  leachitig  ore.  The  ro&sting  stalls  are  one-half 
kilometre  from  the  mine,  and  the  leacliing  plant  ts  one-!ialf  kilometre  beyond 
the  furnaces,  all  connected  by  tram-line. 

The  roasted  ore  is  criLshed  with  salt,  re-roasted  and  leached  with 
dilute  sulphuric  acid  in  tanks,  tlie  metallic  contents  of  the  leJU'h-water 
being  precipitated  on  scrap  iron  as  cement  copper,  which  is  dissolved  in 
sulphuric  acid  and  turned  out  as  bkiestone.  Animal  production  is  about 
1,250  metric  tons  of  sulphate  of  coppt^r,  equal  to  alwut  300  tons  of  fine  copper, 
80  kilogram?  of  gold  and  3tX)  kilogranu*  of  silver. 
STORRGRUFA  MINE.  SWEDEM. 

See  Stora  Kopparberg  Berslags  Aktiebolag, 
STOWELL  MIKE.  .  CALIFORKLA. 

Office:  care  of  J.  H.  Stowell,  owner,  Copley,  iSha^ta  Co  ,  Cal.     Some- 
times knoT^7i  as  Webf<ter  Consolidated.     Lands,  10  claiins,  with  a  tKX)'  cross- 
cut tunnei 
STRATHCOKA  MIKE.  ONTARIO. 

Office :  care  of  J.  F.  Black,  owner,  Sudbury,  Algoma,  Ont ,     Lands  are 
in  Levack  Twp.,  y!iowing  roppt^r- nickel  sulphides,  slightly  de%  eloped. 
STRICKLEY-MOWTEZITMA  MINIKG  CO.  UTAH. 

Mine  ofHce:  Bingham  Canyon,  Salt  Lake  Co,,  IHah.     W.  J.  Strickley, 
superintendent.     Ha>«<  anrifprous  copper  ores,  and  steam  jiower, 
STRONG  COPPER  CLAIMS  CO.  OREGON. 

Lands  noki  to  Waldo  Smelting  &  Muiing  Co. 
STRONG  COPPER  MINING  CO.  WYOMING. 

Office    and    mine:    Laramie,    Albany   Co»,    Wyo,      Employs    15   men. 


658 


THE  COPPBH  HANDBOOK 


OrgAinzed    June   12,   1903,    under  Ukwa  of   Wyoming,  with  capitalUAtioQ 

$1  ,(XK),(K)0,  shitres  II  par.  N.  E.  Corthell,  president ;  L  R.  Swigart.  secretary, 
tre^uTQf  and  geueral  nrnimger;  £.  P^  Baker,  mine  ^upermteiident.  Lands, 
12  claiiTWj  area  170  acres,  in  Section  4,  Town  16,  Range  71,  Wyoming,  a^iow> 
ing  a  future  vein  in  pegmatite  and  contac't  veins  between  g^nite  and  lini^ 
Btone,  of  wbich  one,  with  average  width  of  4',  is  opened  by  a  170^  ahaft  ajid 
3  short  MiiineLs,  longest  45',  giving  av»rago  assays  of  b%  ropper.  3,5  oz. 
silver  and  $4  gold  [>er  ton,  from  malaclnle,  chalcoctte,  bomite  and  chalropy- 
rite,  Ha.s  a  lO-b.  p,  ^t^nani  hoist. 
DAVID  A.  STOART.  PERU. 

Otfii-e  and  tnino:  Quiracbaca,  Yauyon,  Peru,    la  a  small  producer  of 
copper,   silver,   lead   and   coal« 
SUCCESS  COPPER  MIIOITG  CO.  ARIZONA. 

Office:  536  DougUis  Bldg,,  L(»s  Angeles,  Cal.  Mine  oflire:  Quart /.it»\ 
Yuma  Co.,  Arii.  Employs  10  men.  <  >rganized  1902,  Under  law»  of  AriEona, 
with  capitalization  f  750,tKJ0,  shares  %l  ])nr.  Chas,  E.  Eichelbergrr,  prt^ident ; 
Robert  Marsh,  5»ccretar>*  and  treasurer;  John  A.  River,  »uperintcridcnt. 
Lands,  6  claims,  area  124  acre*^,  in  tlic  FlonioHa  di«lrirt,  showuig  5  contact 
veins,  of  which  2  have  average  widtlis  of  12',  carrying  oxide  and  caHionate 
orc-8  giving  average  assays  of  15%  copper,  40  ot,  silver  and  $3  gold  ptT  Ion. 
Has  shafts  of  60',  75',  115',  and  250*,  als<i  300'  ttmnel,  with  LTCXy  of  under- 
ground openings.  Has  steam  power  and  eontemplateQ  instaUing  a  50-too 
smelter. 
SUGAR  PIKE  Mnre,  OREGON. 

Office:  care  of  G.  N.  Bolt,  owner.  Galice,  Josephine  Co.,  Ore.     Ores 
carry  gold,  silver,  copper  and  lead.     Has  water  and  gasoline  power  and 
a  4-i3tamp  mill, 
SUGARLOAF  MINING  CO.  SOUTH  DAKOTA- 

Mine  office:  Ciwter,  Custer  C*>.,  S,  D.     Said  to  be  controlled  by  Drake, 
Barnes  k  Co.,  Cleveland,  Ohio,     Has  shipped  some  ore  to   the  Deadwood 
^nieller,  from  the   Rit^hard   Palmer  mine. 
SULITELMA  AKTIEBOLAG.  NORWAY. 

Office ;  Hclsingborg,  Sweden.  Mine  office :  Sulit jelma,  Nordland ,  Norway, 
Employs  about  l,*XI€  men.  Organisced  1890,  under  laws  of  Hweden.  with 
capitalization  3,000,000  kroner,  shares  500  kroner  par,  fully  paid.  Paid 
dividends  of  10%  in  1S9C»  and  in  1900  and  6%  in  VMM,  Lord-Lieu  tenant 
G.  Tornerhjelm,  president;  Consul  Nils  Persaon,  vice-president  and  general 
manager;  Sture  P.  Henning,  assistant  general  manager;  preceding  officers, 
C.  Ingelsson,  August  Syhan,  Thure  R5ing,  P,  M,  B.  Schjolberg,  C;  E.  Hed* 
atrOm,  Prof.  Hjahnar  Sj5gren  and  E,  Knudsen,  directors.  Lands,  about 
100,000  acres,  in  the  Skjerstad  district,  lying  north  of  the  Arctic  circle,  and 
including  the  Suhtelma,  Charloita  and  Geken  groups.  Property  waa  opened 
in  1800  and  has  liecome  the  principal  copper  produccjr  of  Norway*  Has  a  good 
tnachinerj'  equipment,  witli  water  power  from  an  adjacent  stream. 

The  ore  bodies  are  extendeil  lenses,  vm*  persistent  in  strike  and  deptK, 
i^i^^shaft  and  ^several  tunnels.     Ore  iii  cupxifcroua  imn  pyriko, 


SUU  TELMA-SUMMJT. 


ranging  in  tenor  from  1.5%  to  5%  copper  and  averaging  about  3.5%  copper 
and  45%  sulphur.  In  addition  lo  ore  smelted,  the  mine  ships  about  40,000 
tons  of  pyriteaj  yearly,  lialf  fiiie»  and  half  luiupH,  these  averaging  5%  copper 
and  45%  sulphur,  to  varioue  burners  in  England,  Sweden  and  Russia.  Lenses 
occur  in  micaceous  schists  of  lower  Silurian  age,  which  are  near  eruptive 
flows  of  greenstone  confommble  with  Ihe  schists.  Mines  are  about  2,000' 
above  sea-level. 

Smelter  luis  two  36'  water-jaekel  bla.st  furnaces  of  about  35  tons  daily 
capacity  each,  and  one  «*onverter  starid.  Ore  is  roasted  and  smelted  to  40% 
matte  in  the  first  fusion,  then  converted  and  prodnct  ."^hipped  as  slightly 
auriferous  con^^rter  bars.  Product  in  1902  was  about  tJG.OOO  tons  of  ore 
and  pyrites,  returning  about  2,800  long  tons  of  copper,  secured  at  an  average 
cost  of  6*8  centjsi  per  pound. 
SULLIVAN  GOLD  &  COPPER  MINING  CO,  MONTANA, 

Said  to  have  claims  near  Kaliapell,  Flathead  Co.,  Montana. 
SULPHIDE  COPPER  CO.  COLORADO. 

Office:  care  of  J.  C.  Lewis,  president,  Box  358,  Denver,  Colo.     Lands 
are  in  the  Rock    Creek    district  of    Gunnkon    county,  Colorado,    showing 
argentiferous   copper  sulphides. 
SUMITOMO  COPPER  CO.  JAPAN. 

Office:  Osaka,  Japan,  Mine  office:  Niihama,  lyo,  Japan.  luchizaemon 
Sumitomo,  president;  Kinkichi  Nakada,  general  manager:  Tsuruzo  Koike 
and  Jozo  Sugiura,  assistant  managers.  Operates  the  Bcisshi  jiiine,  the 
second  largest  copper  producer  of  the  empire,  loi^ated  in  the  province  of 
lyo,  on  the  islainl  of  Shikoku,  Japan.  This  mine  was  opened  in  151)0,  by 
the  Sumitomo  family,  in  whose  capable  hands  it  remains.  The  production 
was  upwards  of  3,000,000  pounds  annually  as  early  as  the  close  of  the  Seven- 
teenth  Centur>\ 

Ore  is  chakopyrite,  associated  with  large  quantities  of  iron  pyrites 
and  small  proportions  of  lead,  cobalt,  maoganese  and  rirsenic^  the  ore  averag- 
ing about  6%  in  copper.  The  vein  varies  in  width  from  4*  to  30',  averaging 
about  10'  to  20',  and  has  been  developed  t^  a  length  of  about  6,0OU'.  The 
vein  occurs  in  alternating  layers  of  cldoritic  and  graphitic  schiatSj  each  cn\'el- 
oped  by  a  quartz  schL-gt,  known  ifx'ally  as  "habu/'  with  a  dip  of  45^  N.  E., 
with  interstratifications  of  piedniontite  schist.    Step-faults^  running  nearly 

llel  from  ea»t  to  west,  occur  among  these,  giving  tlirows  of  10'  to  20' 

sometimes  as  much  as  60'.     Tlie  mine  has  vnater  and  electric  power 

a    200-ton   smelter.     The   ec|uipmerit    is   exccilent    thnjughout^    being 
thoroughly    modern    in    everj'    respect.     ScAcml    thousand   men   and   boys 
are  employed  in  and  about  the  mine  and  smelter,     Prt^duction  was  8,0CM),249 
lbs.  of  rf^fined  copper  in  1000,  and  about   12,01)0.000  lbs.  in  1903. 
SUMMIT  MINING  A  MILLING  CO.  WASHINGTON. 

Office:  Davenport,  Wash.  Mine  office,  Keller^  Ferry  Co.,  Wash.  C,  H. 
Xeal^  president;  C  A.  Gray,  secretar^^;  H,  H,  Alexander,  superinlendent. 
Has  a  KMy  shaft,  in  argentiferous  and  slightly  auriferous  copper  ore^  assaying 
about  |fW)  per  ton. 
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SUN-ANCHOR  MINING  CO.  WYOmNG. 

Mine  otfire:  Eurarn  pine  lit,  Carbon  Co.,  Wyo.     Capitalization  Sl,tXX>»UOO. 
L.  W.  Teiiiiuiit,  preHidoDt;  Geo,  Kiantxmann,  eet'ivtarj'  and  treasurer.     Lancis^ 
3  clainvH. 
Stm  &  MOON  MINING  &  MILLING  CO.  COLORADO. 

Mine   offiee:   Idulto  Springs,   Clear  Creek  Co.,   Colo.     M.    M.    Siiiinis, 
lUfltmiger,     Ore,s  carry  guld,  silver,  lead  and  eopper.     Hau  steam  and  electric 
powrr  and  rmpUiys  about  ItKJ  nieii, 
SUNDOWN  MINE.  ARIZONA. 

Mine  office:  Glnhe,  Gi!a  Co.,  Anz,     L.  C.  Wooelss,  superintendent. 
SUNLIGHT  MINING  A  MILLING  CO.  COLORADO. 

Letter  returned  unclaimed  from  Eureka,  San  Juan  Co.,  Colo. 
SUNNY  CORNER  SILVER  MINING  CO.  AUSTRALIA. 

Iti  the  Siiiiiiy  Corner  Diviiiion  o(  New  South  Wales,  Australia,     Secures 
a  little  copper  its  a  by-product  from  silver  ores,  having  made  38  tons  of 
copper   frtim   3, Hi 4   tons  of   ore   smelted   in   1901. 
SUNNYSIDE  COPPER  MINING  CO.  WYOMmO. 

Letter  returntHl  uiirhiimt^l  from  Riverside,  CarboQ  Co.,  Wyo, 
SUNRISE  COPPER  CO.  WYOMING. 

Mine  office:  Sunrise,   Wyo,     Organised  September,    1902,  under  laws 
of  Wyoming.     O.  L.  Vincent,  prci^ident ;  H.  P.  Jarrad,  secretary,    l.»ands  are 
about  11  miles  from  i*^unrise.     Property  wiis  worked  originally  as  an  iron 
mine,  and  the  copper  ore,s  carrj'  gold  and  silver  valuer, 
SUNSET  GROUP.  BRITISH  COLUMBIA. 

Seven  claims,  near  Brown's  Bay,  aboTC  Seymour  Narrows,  Vancouver 
Island,  H.  C     Ores  are  chalcopyrite  and  bomite,  with  quarts  gangue,  travers- 
ing an  ainygilaloidal  diabase. 
SUNSET  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

Mine  office:  Princeton,  Yale  *fe  Carilioo  district,  B.  C, 
SUNSET  COPPER  MINING  CO.  WASHINGTON. 

Office:  Colvin  Bldg.,  Glens  Falls,  N.  Y.    Mine  office*  Index»  Snohombhj 
Co*,  Wash.     Einpli*)^  about  35  men.     Organ izetl  1H97,  under  la\4*s  of  Wash 
ington,   with  capit^liiation  $3,(X)0,000,  shares  $1   pur;  issued,  $3;20U,0 
-\ddi«<Mi  11  LVilvin,  president;  E,  T,  Johnson,  treasurt^r;  tC.  VV.  Cool,  seer 
tary;  Hon.  John  C,  Denny,  chairman  of  executive  committee;  W.  W.  Black 
general  majiager;  Geo.  C.  Clark,  superintendent;  Etienne  A.  Ritlcr,  engincer.| 

l^tids,  23  clainL**,  area  460  acres,  also  a  20-acre  millsit^  and  sundry  J 
xvatnr  rights  on  Trout  creek,  in  the  Index  district.     Lands  lie  on  the  east 
nldo  of  th<»  north  fork  of  the  Skykomish  river,  about  5  miles  from  Index, 
oppout^  the  Etlw^l  group,  and  are  well  timbered  with  white  pine,  cedar, 
npuKH)  and  fir,  mainly  the  latter     Country  rock  \r  a  l>e!i  of  granite,  e\p<iscd 
by  trosion  to  a  width  of  from  .'^00'  to  sevcnd  miles,  and  nuiny  mOes  in  lengtlip  J 
with  a  geneniUy  ttorthi^'tsst  and  soutHeast  trend.    Tlie  granite  show^  parallij' 
flMiUfiw,  vaiyttig  in  width  from  a  mere  seam  to  9e\'eral  feet,  on  surface,  and 
imciiiibitt  up  to  LOGO*  in  lengrh.     In  this  district  the  smaller  veins  are  slwirt 
nwd,  diaappearing  eiitire^ly  with  a  small  amount  of  work.    The  extent  of 
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SUN.SET. 

iluiie  fiasures  is  at*  yet  unknown,  but  llie  main  fisBure  of  the  Sunset  giv  ea 
rf  pemiaiit^nce,  this  having  3'  tu  17'  width,  with  richest  ores 
'where  widest.  Ore  is  mainly  auriferoua  rhalcopyritv,  at  and  near  surface^ 
with  considerable  argentiferous  bornite  lit  depth.  Gungue  is  quarts*  ^me- 
what  decompoeed  at  surface,  but  solid  at  depth.  Company  reports  ore 
as  averaging  12%  copper  and  8  02.  i^Uver  per  tun^  with  i?mall  gold  valuca. 
f?inelt'cr  returns  were  9%  eopper  from  3(X)  tons  of  selected  ore  sent  to  the 
Puget  Sound  Heductian  Wurks,  at  Everett.  Develupinent  work  of  impor- 
tance is  practically  all  on  one  duim,  which  has  about  1,8CK)'  of  underground 
openings.  Principal  working  h  a  596'  tunnel,  which  late  in  1*J(I3  cut  the 
vein,  which  sliowed  the  unexpected  widtli  of  17'»  about  7'  l>einK  cluilcopyrite 
and  W  bornite.  Ores  from  tlie  face  of  drift  from  the  main  tuimcl  give 
average  assays  of  13.5%  copper,  15.8  ox.  silver  and  UA  n/..  gold  per  ton. 
The  ground  stands  well,  rtHjuiring  little  timl>enng,  and  the  mining  work 
accomplishexl  has  bceo  done  in  a  i^uh^tantml  tnanner.  Mr,  Black  eifitirnates 
200,000  tons  of  ore  in  sight,  which  13  too  high,  and  at  close  of  1902  the  mme 
had  about  17,000  tons  of  6%  ore  blocked  out  for  stoping. 

The  mine  has  small  but  adequate  shops,  bunk-houses,  etc.,  and  a  stnall 
^wmill.  A  water  power  has  been  developed  and  an  a irH' on  1  pressor  plant 
y  being  installed.  Mine  has  a  fi'-^  miie  tram-line  to  Index,  vvitli  a  tiUH|>ensit>n 
bridge  over  the  Skykomish  river,  tram-line  cotmecting  r^i  Index  with  the 
Great  Northern  railway. 

Work  haii  begun  on  a  conrcntralor  at  the  ft»ot  of  t!ie  tmmway  in<line. 
The  ore  is  not  well  adapted  to  eonrent ration,  and  tej^t^  on  ore  from  this 
district  have  given  v^ery  unsatisfactory  results,  the  losses  being  heavy.  The 
property  ia  well  located  for  cheap  operation,  with  good  tratisportatioti  facili- 
ties, fuel  at  reasonable  price,  and  a  gtH>d  water-power.  The  pro«!*peets  of 
the  mine  have  been  much  improved  by  the  finding  of  a  17'  %'ein  of  good 
ore,  apparently  nearly  all  of  smelting  grade,  in  the  lower  tumieL 

As  at  least  three  things  are  required  to  make  a  successful  mine,  these  being 
ore,  money  and  management ,  and  as  the  present  promolerof  the  Sunset,  W.  IL 
Baldwin,  has  been  implicated  in  awcandaloui*  mining  failure,  careful  investi- 
gation Ims  been  made  for  this  putjlicatiorij  not  only  of  the  mine  itself,  on 
which  three  separate  report^s  were  secured  from  as  many  competent  engineers 
of  good  standing,  but  alsi>  of  the  standit)g  and  methods  of  the  men  in  charge 
of  the  prop<!rty.  The  company  was  originally  floated  iu  1897,  with  a  great 
flourish  of  trumpets,  but  came  to  grief  later,  apparently  tlirough  mis- 
management rather  than  any  intentional  wrong-doing.  The  properly  waa 
saved  to  its  shareholders  through  the  efforts  of  the  original  promoter^  John 
E.  McManus,  a  Seattle  broker,  Mr.  McManus  has  proven  his  honesty  by 
doing  the  square  thing  in  a  tight  place,  but  his  mining  judgment  is  not  so 
throughly  establLshed  as  hm  honesty.  Judge  Denny  \a  thoroughly  lionor- 
able,  and  would  be  mixed  yi>  in  no  promoiion  that  he  did  not  consider  per- 
fectly legitimate.  He  is  at  present  judge  of  the  Snohon)it<h  county  superior 
court,  and  not  only  stands  well  a©  a  ("jtizcn,  but  is  considered  to  have  very 
good  judgment  in  mining  matters.     Geo.  Clark,  the  present  bupcrintcndent» 
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15  considered  a  bright  mining  man^  t ho ro uglily  honest  in  all  dealings  and 
careful  in  his  statements.  Prof.  E.  A.  Ritter,  the  engineer,  was  formerly 
connected  with  the  geological  sun'ey  of  France,  and  enjo}^  an  ynbletnished 
professional  standing.  W.  H.  Bald^vin  is  the  fiscal  agent  and  power  behind 
the  throne  in  the  affairs  of  the  Sunset  company,  the  pressing  indebtedness 
of  the  company  having  been  pniil  off  by  him  in  f  !ie  5*umjner  of  1903.  Baldwin 
has  since  sold  a  large  amount  of  the  compiiny's  stock,  thus  furnishing  funds 
for  development.  In  1902  Baldwin  promoted  the  stock  of  the  rotten  Cali- 
fornia <fe  Nev^ada  Mining  Co.,  advertising  this  extensively  as  a  sure  thing, 
which  was  "guaranteed"  to  pay  large  dividends.  The  proposition  proved, 
however,  to  be  a  rank  swindle,  and  Baldv^in's  excuse  is  that  he  swallowed 
the  lies  told  hira  by  Chas.  McKelvey,  of  Los  Angeles,  president  of  the  Cali- 
fornia &  Xcvadft,  which  were  printed  in  big  type  in  numerous  advertisements, 
to  the  financial  undoing  of  many  small  investors.  Inanmuch  as  Baldwin's 
claims  in  the^e  advertisements  were  so  al>so!utely  unfounded,  his  mining 
judgment  must  be  taken  as  bad,  even  if  hit*  honesty  is  considered  as  estab- 
bltjshed  by  his  statement  tliat  the  lies  printed  in  his  ad^ertisementa  were 
second-hand.  The  Califurnia  <fc  Nevada  was  a  guaranteed  div  idend  mining 
stock  of  the  ranke^st  and  rottenest  sort,  which  no  man  with  average  good 
judgment  would  touch  with  t^ngs.  After  the  coUapae  of  the  California  & 
Nevada  Mining  Co.  Baldwin  l^eca-me  interested  in  the  Sunset,  and  since 
then  has  repeatedly  promised  to  protect  the  victims  of  his  previous  promo- 
tion, but  haa  invariably  stated  such  pmmise  in  the  most  general  terras,  and 
in  such  a  manner  that  it  is  doubtful  if  any  legal  claim  would  be  given  the 
losers.  Because  of  this  promise  Baldwin  has  been  repeat<»dly  and  pointedly 
pressed  to  state  just  what  he  intends  doing  for  his  former  victims,  but  has 
not  yet  committed  hiiiLself  to  any  definite  promises,  and  i«  very  indignant 
because  the  Copper  Handbook  has  asked  what  he  intends  doing. 
SUPERIOR  COPPER  CO.  ARIZONA. 

Office:  20  Broad  St.,  New  York^  Letter  returned  unclaimed  from  former 
mine  office,  Tucson,  Pima  Co>,  Ariz.  Organizc^d  under  laws  of  Arizona, 
with  capitalization  $1,000,000,  shares  SI  par.  T.  B.  Mills,  president  j  W.  L. 
Member,  secretary;  B,  S.  Coffman,  general  superintendent.  Lands,  10  claims, 
area  200  acres,  26  mile-s  south  of  Tucson,  with  a  shallow  shaft,  showing 
ores  averaging  6%  copper  and  S5  to  $18  gold  per  ton. 
SUPERIOR  COPPER  CO.,  LTD.  ONTARIO. 

Office:  Sault  St«  Marie,  Ont.  Mine  office:  Superior  Mine,  via  Algoma 
Central  Ry.,  Algoma,  Ont.  Employs  40  men*  Organized  September  13, 
1901,  under  laws  of  Ontario,  wnth  capitalization  $1,500,000,  increased  1903 
to  $2,000,000,  shares  $10  par.  Frank  Perry,  president;  E.  G.  Fisher,  %'ice- 
president ;  Frank  M.  Perry,  secretary,  treasurer  and  superintendent ;  preceding 
officers,  W.  G.  Martin,  Geo,  Kemp,  H.  B.  Hanger,  J.  A,  Culbeck,  \V.  H.  Teare 
and  Geo,  R.  Nicholson,  directors;  P,  A.  Deny,  mining  captain.  Lands,  8 
crt)wn-granted  claims,  area  680  acres,  in  an  unorganised  district  of  Algomn, 
showing  2  fissure  vcins^  \n  country  rocks  of  granite  and  green  chloritit- 
ichists,  with  average  strike  N.  43**  W.,  and  dip  of  70**  to  the  soutbweeUj 
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vein  averages  20'  in  widtli,  anci  secand  nboul  70'  wiillh,  tl^ese  l»eirig 
tmeeable  about  8,000',  wHli  about  1,000'  uns-overpd  on  the  smuUer  vem» 
and  nearly  a  mile  ?<trippocl  on  the  larger  vein.  Development  m  by  about 
20  pit«  and  trenches  and  by  shafts  of  40\  70',  100',  l.'>0'  and  210',  with  a 
total  of  1,330'  of  underground  openings,  estimated  to  sh(>w  500^000  tons  of 
ore^  with  134, (XM)  tons  blocked  out  for  stoping.  Ores  are  chalcopyrite, 
bomite  and  clialcocite^  with  qiiarta  gangue,  carrying  estimated  average 
values  of  7%  copper,  1  oz.  silver  and  S2.50  gold  per  ton.  Has  a  120-h,  p. 
steam  plant,  with  one-hali  of  a  12~drill  IngcrwU-Sergeaut  air  eompreisorf 
2  hoists,  5  power  drills,  engine  house,  Hniithy.  changing  house,  boarding 
house  and  7  dwellings.  Fuel  is  wood,  costing  $1.25  i>eT  cord.  Considerable 
good  oreha^  l>e©n  stocked  at  the  sliafta.  For  1903  a  spur  is  to  l>e  l>uiJt  3  miles 
to  the  Algoma  Central  Railroad;  Xo.  (i^  the  central  and  deepen*  shaft,  \s  to 
be  sunk  to  depth  of  liK/,  and  a  rork-house  and  crushing  plant  irust ailed. 
A  concentrator  may  also  be  enxted,  but  as  the  Superior  nre  \e  an  ideal  flux 
for  the  basic  cupriferou^t  arjd  nickeltferouj?  pyrrhotjte  of  the  Sudbury  district, 
it  may  be  decided  to  sell  the  ore  as  mined.  The  prop<*rty  Is  honestly  and 
vigorously  managed  and  is  of  considnral>le  promise, 
SUPERIOR  COPPER  &  GOLD  MINIlfG  CO. 

Office:  64  East  Second  St.,  Salt  Lake  City,  Utah/ 
SirPER  OR  MINIlfG  CO.  HEW  MEXICO. 

Mine  office:  Cerillws,  Santa  Fe  Co,,  N.  M.  Sam  Hughes,  superintendent. 
SUPERIOR  MIKING  CO.  WASHINGTON. 

Office;  1529  Tower  Ave,,  Wt*st  Superior,  \Vb,  Letter  returned  unclaimed 
from  former  mine  office,  Berlin,  King  Co.,  Wa^sh,  Organized  1902,  under 
laws  of  Washington,  with  capitalization  $2,000,000,  shar*^-  $1  par.  J.  P. 
Simon,  president  and  treasurer;  B.  A,  Baerlm'her,  secretary  and  superin- 
tendent. Lands,  4  claims,  area  82  acre.s,  in  thv  Miller  River  district,  showing 
an  8'  fissure  vein,  opened  by  a  I2r/  tunnel,  giving  carhonate  and  sulphide 
eopper  ores,  associated  witli  galena,  assaying  0%  copper,  7  oz.  silver  and 
II  to  $30  gold  per  ton. 
SUPERIOR-ALTA  MINING  CO.  UTAH. 

Oiiice:  care  of  Walter  L.  x\laas,  eecretarj--  and  manager.  Salt  Lake  City, 
Utah-     Mine  oflSce:  Salt  Lake  Co.,  Ut^h.     J.  A.  Jacobson,  president;  L.  A. 
Jeffs,  v^ice-president .     Capitalization  $3' 10,000,  shares  $1   par, 
SURE  THING  COPPER  MINING  &  SMELTING  CO,  WASHINGTON. 

Mine  office:  North  Beud,  King  Co.,  Wash,  Lands,  7  claims,  area  about 
145  ftcrea,  adjoining  the  Dutfh  Miller,  slightly  develop<^d  by  crosscut  tumiela, 
SUSQUEHANNA  GOLD  MINING  CO.  BRITISH  COLUMBIA. 

Mine  office:  Hall,  Yale  <t  Cariboo   district,   B.  C.     T.  Elwiti,   superin- 
tendent. 
SWAKOPMUNB  BOWING  CO.  GERMAN  SOUTHWEST  AFRICA. 

Mine  office:  Corob,  \ia  Swakopmund,  Gennan  Southwest  Africa.     Has 
sundrv^  copper  prospects,   now   undergoing  dt'\elopiiient. 
SWEDEN  GROUP.  WASHINGTON. 

Lands,  8  claims,  on  the  north  shore  of  Spirit  Lake.  0  oiilt's  fn>m  Mt, 
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OfEcta]  returns  to  tbe  state  of  Michigaa,  as  of  date  Jan.  1,  1903,  dbclose 

ths  following  figures: 

Amount  cash  paid  in  on  capital  stock ...,t    580,000.00 

Amount  paid  in  by  conveyance  of  property  to  company'. . .      200,000 .  00 

Entire  amount  invested  in  real  estate 203,186.00 

Amount  of  per^sonal  estate . . 1,618,479, 19 

Amount  of  unsecured  or  floating  debt,  (including  advances 

on  copper  since  paid) 1,036,512 . 31 

Amount  due  corporation  (included  in  personal  estate), . . .      494,776,20 

Production  of  copper,  1902, .15,961,528  lbs. 

Lands  1,120  acres,  in  Sections  10, 11,  14  and  15,  T.  56  N.,  R.  33  W..  also 
a  millsite  on  Torch  Lake  and  extensive  tracts  of  timber  lands  adjacent  to 
mine  and  milL  The  mine  tract,  of  very  irregular  outline,  is  bounded  on  all 
sides  by  lands  of  the  Calumet  &  Het*la,  The  Tamarack  is  ofM^iani  on  the 
underlays  of  the  Calumet  conglomerate  and  Osceola  ainygdaloid  bods,  the 
latter  developed  by  crosscuts  run  east  from  the  congloracnite  workings. 
The  mine  was  planned  by  the  late  Capt.  John  Daniell,  who  conceived  the  idea 
of  opening  the  underlay  of  the  coiiglonierate  by  a  deep  vertical  shaft.  Actual 
work  of  sinking  No.  1  shaft  was  begun  in  1382  and  the  cimglomerute  was 
cut  in  1885»  three  and  a  half  yeans  later,  at  a  dcplli  only  10'  greater  than  the 
estimate  of  Capt.  Daniell,  made  before  the  first  sod  was  removed. 

The  mine  is  opened  by  5  shafts,  Noe.  1  and  2,  in  the  extreme  southeastern 
comer  of  the  tract,  being  known  as  the  Old  Tamarack,  with  shaft*  3  and  4 
known  as  the  North  Tamarack,  No.  5,  the  newest  and  deepest  sliaft,  being 
about  midway  between.  No.  1  cuts  the  conglomerate  at  2,270'  and  No.  2. 
at  slightly  greater  depth.  These  shafts  have  given  the  richest  rock  found 
in  the  mine,  and  from  the  40  acres  developed  by  them  practically  all  «»f  the 
Tamarack  di%idends  have  been  earned.  No.  I  is  3,4l>9'  in  deptli,  with  a 
productive  capacity  of  about  4(K)  tons  daily.  Owing  to  insufficient  pillan<, 
this  shaft  has  suffered  from  drtivnng,  but  has  not  yet  been  rctimhered,  as 
ita  production  cannot  be  spared,  Shafts  Nos.  1  and  2  are  supplied  with 
powerful  hoists,  good  for  the  depths  to  whicli  they  can  be  sunk. 

Nos.  3  and  4,  the  North  Tu  ma  rack  shafts,  are  about  one  mile  north 
from  and  slightly  east  of  slmft^^  I  and  2.  No,  3  is  4,900'  deep  and  is  locate*! 
4,2*K)'  northeast  of  No.  2,  cutting  the  coiigloinerale  at  a  vcrtit^al  depth  of 
4,185'.  The  conglomerate  at  this  point  runs  20^  to  25'  in  widlh  ami  is  irregu- 
lar in  content^i  and  far  from  rich^  but  some  improvement  has  been  shown 
recently  in  the  southern  drifts  toward  No.  5.  Production  i»f  No.  3  slu^ft 
18  about  1,000  tons  of  stamp- rock  daily.  A  fire  late  in  19<K1  burticd  the 
roof  of  the  engine  house  but  did  not  injure  tlie  hoiyt.  Surface  cr|uipmcnt 
at  the  North  Tamarark  is  "V'cry  complete.  No.  3  shaft  luu  irjg  an  Allis  hoigt, 
with  double  conical  drum  13'  6*  in  diameter  at  either  cnti  and  36'  9"  in  tlic 
center.  The  cable  winds  over  specially  huilt-up  run.s  of  si  eel  affixed  to 
the  surface  of  the  drum,  which  works  in  coutiterhahinre.  Thj,'*  hoiat  1ms 
raised  a  10-ton  !oad  vertically  at  a  spe(Hl  of  'vi  miles  per  liour,  and  running 
at  that  rate  haa  been  brought  to  a  stop  in  a  distance  of  75'.     No,  3  sliaft 
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has  a  60-h.  p.  fan,  W  in  diameter,  with  blades  3'  6"  wide,  capable  of  .supphnng 
192,000  ciibif  feel  of  free  air  per  minute  to  the  depth  of  the  sluift.  Thi^ 
fan  not  only  ventilatea  the  mine  but  also  aids  in  reduciug  the  temperature, 
which  would  otherwise  be  nearly  80°  Farctiheil  in  the  boitoru  levels.  The 
auxiliary  hoist  at  No.  3,  used  for  lowering  and  raising  men  and  timber,  is 
a  Nordljerg  duplex,  with  32x72''  cylinders  and  72*  stroke,  having  a  drum  4»f 
18'  6*^  dianioter  with  lathe-turned  grooves  for  coiling  the  cable.  No,  4  shaft 
b  4,450'  in  depth,  and  liaa  not  been  deejwined  biiice  bottomed  in  181*5,  A 
rich  chute  of  crrpper-bcaring  ground  ha^  been  tiiK-ncd  recently  on  the  141  h 
level,  but  the  shaft  is  poor  as  a  wliole.  Underground  t-onneetion  \s  Imd 
with  No.  3,  giving  ventilation,  and  safety  to  miners  in  case  of  accident. 

No.  5  shaft,  lying  about  3,3(X»'  southwest  of  No.  4,  and  sibout  midwny 
between  the  Old  Tamarack  and  North  Tamarack  shafts,  is  4,038'  in  depth, 
being  tlie  deepest  in  the  worlds  No  sinking  Ims  been  done  since  1901.  Sinking 
was  begun  Aug.  7,  1895»  and  the  congloiiienite  was  cut  on  Dei\  2t>,  1001, 
at  ft  vertical  deptli  of  4,502',  tlie  late  (-apt,  Wm,  E,  Parnall  having  foretold 
the  depth  witliin  12'  and  the  time  FL-quired  with  in  11  days,  when  the  work 
was  begim^  <i  years  before.  The  shaft  is  7x20',  inside  meagurenicnt,  with 
5  compartments  in  a  row.  The  three  central  compart ntenti*,  5'x7'  2*  each, 
are  used  for  cages.  One  of  the  end  compartments,  tds**  used  for  a  cage, 
is  7'  2^x5'  4*,  the  extra  4^^  being  fdlowed  for  thnbcr  strain,  while  at  the  other 
end  of  the  shaft  is  a  compartment  3'x7'  2"  for  ladders,  pipes  and  wires.  The 
10x14"  wall-plates  of  this  shaft  are  29'2*  long  and  the  5x7*  runners  serving 
as  guides  for  the  cages  are  16'  to  22'  in  length.  Instead  of  the  lag-screws 
being  counten>nnk,  the  runners  have  a  central  groove  2*  wide  and  1  Vo*  deep, 
running  from  top  to  bottom  on  both  sides  of  each  of  the  four  hoisting  com- 
partments,  the&e  grooves  providing  for  the  escape  of  lag-screws  without 
damage  to  cages  or  mnncn*,  wlien  scrcw.s  work  loose,  as  will  happen  occasion- 
ally. The  ^haft  openingH  have  automatie  covers  that  lift  for  passage  of  the 
cages.  In  sinking  this  shaft  83  separate  strata  of  trap,  amygdaloid  and 
eonglorntrate  rocks,  all  barren,  were  cut  before  the  Calumet  conglomc'rate 
was  reached.  Drift.s  have  been  opened  bath  north  and  south  on  the  3lst 
to  3Stb  levels  inrlusive,  the  northern  drifts  showing  prHir  ground,  v\ith  some 
improvemeni  to  the  south.  As  a  whole  No.  5  shaft  is  decidedly  low  in  grade, 
although  the  co[iglomerate  is  of  gtM>d  average  wndth.  Connection  haa  been 
secured  underground  with  Xos.  1  and  2  sliafts,  and  No.  5  will  be  connected 
eventually  with  Nos.  3  and  4. 

Surface  equipment  at  No.  5  is  the  heaviest  at  any  shaft  of  the  mine. 
The  engine  lionsc,  boiler  house  and  compressor  buildings  are  of  redstone, 
with  steel  irnm  n^oh.  The  enijine  house  has  a  C,5tH)-h.  p.  Nordbej^  hoist 
with  four  3*1"  high  pressure  cylinders  having  72*  stroke.  The  dnnn  is  24' 
HI  dlsimrter  in  the  center,  tapering  to  16'  at  the  sides,  each  hidf  carry uig 
r>.5(H>'  of  1 1^"  steel  cable,  the  hoi.st  operating  in  count erbahiiu'e  and  being 
I'Apntilrof  raising  from  a  depth  of  0,000' a  net  load  of  li  tons  of  rock,  thi^ 
ttaving  II  gnK'*^  weightj  with  cage  anul  cable,  *>f  abimt  12  tons.  The  hoist 
^'fmi  t(\0,t)tXI,  and  im  exact  duplicate,  costing  190,000,  is  being  iBstalkd, 
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is  hemg  nearly  three  year«  overdue.     The  lioiler  house  has  ?^ix  200-h.  p. 
urt  biiilprs  with  84*  alielljs,  and   two  115'  brick-Hiied   Bdf-Rippcjrtiiig  steel 
iiokeatackis.     Coal  h  delivered  to  the  I  toiler  roon^  from  a  railroad  trestle* 
The  60x75'  nnliitfuie  compressor  hiiilding  Ims  a  35-driIl  Irigerso  1 1 -Sergeant 
two-stage   cross-compound   air  <t>mprt'.ssor,    with    18x34*   stranj    cylinders 
And  36*  stfDke.     A   l(H)-drill  ronipret<Hf>r,  ordered  fur  iiLHtallation   in   1902, 
now  being  set  up,  the  Ia«t  parts  having  arrived  at  the  close  of  1903,  and 
be  in  comniissioti  in  the  spring  of  1904.    The  new  ciimpres,sor  has  19x53* 
eylinders  ^ith  48*  stroke  and  3  pairs  of  two-stage  air  cylinders.  eAch 
1x27*.  i^ith  48*  stroke. 

The  shafthouHe  and  rockhouse,  built  l»y  the  Wiaeonsin  Bridge  A  Iron 
L>.,  at  a  cost  of  nearly  $100.0(M>,  are  on  separate  foiindijtions  rikI  separately 
>m«Ki  and  braet^,  although  appareritry  slandinjr  as  nue  build ing  50x120' 
on  the  ground,  with  an  extreme  hciglit  of  131'.  The  foutidations  are 
exceptionally  massive  and  the  girders  and  framing  are  of  lUiUsual  strength, 
withstand  the  great  strnin.s  caused  by  hoist jng  heavy  r:igf\s  antl  the  oper- 
iion  of  powerful  rock-breaking  macMiincr^'.  Tl^f-He  buildings  required 
ut  70t)  tons  of  steel  and  UK)  tons  of  cornigat^nl  iron  siding  in  construction. 
Although  10  carloads  of  lumber  were  used  in  the  iiuilding  no  wood  is  exposed, 
except  in  the  floon?^  asbestos  sheathing  paper  bring  Ufied  elsewhere  to  protect 
the  wood^  thus  rendering  the  building  praeticidly  firepmof.  The  roekhouse 
haa  3  Portage  Lake  crushers  of  the  reciprocating  jaw  type,  \\ith  room  for 
more  when  needed.  Miscellaneous  buildings  at  No.  5  shaft  include  a 
ne  dry  and  smithy. 
Water  for  mine  boilers  and  dotnestie  use  in  pumped  from  Lake  Superior 
iigainst  a  head  of  nearly  7(10'.  The  pumping  station,  nearly  5  miles  north- 
west of  the  mine,  has  a  Nordberg  duplex  pump  capable  of  raising  nearly 
,5(K1,000  gallons  daily.  Water  is  taken  fmm  a  40'  well  on  the  lake  .shore,  con- 
teti  with  a  tumiel  driven  4S0'  under  the  bed  of  the  lnki\  with  about  35'  of 
liter  above  the  intake.  Water  is  delivered  into  two  steel  tanks,  of  42'  and 
'  diameter,  on  the  highest  piiint  of  the  Tam:inu-k  laiids.  t!iese  having  a 
mbined  storage  capacity  of  2fX),0fl0  gallons,  water  lieing  distribut<»d  into 
ins  from  lliese  stand  pi  pes.  The  pumping  plnnt  has  <hn  eloped  remark- 
lie  efbeiency,  cost  of  operation  being  only  about  $10  {wr  diem,  including 
el  and  wages. 

The  Tamarack  mine  location  is  extensive,  with  a  large  number  of  dwell- 

for  employe's.     The  company  own.s  and  ojierates  a  hospital,  GtJxfiO'  in 

with  two  full  storiea,  biiseinent  and  attic.     The  basement  and  first 

Roor  are  of  selected  Lake  Superior  redstone,  upper  stor>'  and  attic  r>f  frame, 

with   interior  finish  of  sele<'ted  cjunrtersawcd   Georgia  pine.     The  building 

ls  emergency  wards,  operating  hmjius,  diHi>en.sar\%  sun  veranda,  elevators 

^nd  indirect  steain  heating. 

The  Tamarack  owns  tin'  old  ClifT  i^iinc,  in  Keweenaw  county,  the  oldest 

mine  in  the  Lake  Superior  district,  which  paid  dividends  of  12.518,620  from 

to  1879,  inclusi\'e.     The  mine  was  opened  <hi  a  fissure  vm\,  which 

worked  out  and   the   property  jibandi^ncil   in    1S7S,     Some  diamond 
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drilling  has  l>e**n  done  in  a4?arrh  of  the  Kearsargo  amygdaloid  on  the  Cliff 
irtici,  and  borings  will  be  resumed  early  in  1904. 

The  Tamarack  btu*  two  Htainp  millB,  located  on  Torch  Lake,  a  little 
more  than  a  mile  Hiuth  of  the  Calumet  &  Heila  milk.  The  mills  have  7 
stamps  with  an  aggregate  daily  capacity  of  fully  2,500  tons  of  conglomerate 
TiK'k.  The  heads  have  been  fitttHl  with  eight-inrh  mortar-grates,  opening 
into  quart-er-iiH'h  meah  revolving  ftererna  ha\'ing  Pa rnall- Krauze  hydraulic 
dinchargea,  Finii^her  jigs  have  been  replaced  liy  Wilfley  tables.  The  aver- 
age rost  of  stamping  a  ton  of  rock  was  31  AS  cent«  in  19(Mij  24»95  cents  in 
1901  and  23.m  cent*  in  19(>2,  Water  for  mills  is  furnished  by  a  40,000,000- 
galloTi  pump,  operated  jointly  by  the  O«eeola  arid  Tamarack. 

The  wharves  and  steel  coal-sheda  of  the  Tamarack  and  Oaeeola,  at  Dollar 
Bay,  are  among  the  most  extensive?  in  the  Lake  Superior  district. 

Smelting  is  done  at  Dollar  Bay  and  Hnncock,  in  the  workt*  of  Lake  Super- 
ior Smelting   Co.,    rontn>llcd    by  the  Tamarack,  Dsceola   and  Isle  Roy  ale 
wnjmnies.     All  mineral   is   tAken   from  mills  to  furnaces  in   hopper-carSp 
iving  the  cost  of  barreling. 

Production  of  refined  copper  was  15.961,258  lbs,,  In  1902  and  about 
the  same  in  19(J3.  Tot-al  cost  of  copper,  including  eoiietructiou  accoUDt^ 
was  11.67  cents  per  pound  in  IWl,  11,9  centa  in  1902  and  about  the  same 
in  1903,  Mining  is  unavoidably  expensive,  owing  to  the  opening  of  the 
conglomerate  on  the  underlay.  A^^  the  lode  di]Ji<  at  an  average  angle  of 
37^  30'  and  is  opened  by  a  vertical  shaft  at  W°,  productive  ground  is  reached 
only  by  long  and  expensive  cros8<^Qt8,  while  tram.s  are  both  long  and  ctistly. 
It  would  seem  a«  though  the  Tamarack  cxnild  install  elet^tric  traction  to 
advant^ige.  The  percentage  of  copper  in  rock  stamped  has  shown  a  steady 
dec^reaKe  for  many  yeans,  and  in  1902  was  only  24.2  lbs,  per  ton,  as  coiD- 
piired  with  about  65  lbs.  per  ton  in  the  early  years  of  the  mine.  A  con- 
siderable proportion  of  the  rock  stamped  returns  less  than  1%  ingot  coppef- 
The  mine  lias  paid  dividends  of  $8,490,000  to  the  close  of  1903,  the  last 
dividend  having  been  paid  in  1901,  but  a  dividend  of  $1.50  per  share  waa 
declared  at  the  close  of  the  year,  payable  Jan.  21,  1904,  the  last  previoua 
dividend  having  been  $10, 
TABtAYA  MIHE.  CHILE. 

An  idle  mine,  formerly  important,  65  miles  from  Coquimbo,  Chile* 
TAMARACK  JUMOR  MINE.  MICHiaAH. 

Owned  and  openited  by  the  Osceola  Consolidated  Mining  Co. 
TANGANYIKA  CONCESSIONS,  LTD.  RHODESIA. 

Offices:  30-31,  Clements  Lane,  I^ondon,  E.  C,  Eng.  Regifltered  Jan,  20» 
1899,  with  capital,  nmninal,  £194,mM.>;  issued,  £174>O0O.  Detjentur», 
X30,0<X>  authorized,  £10,i:kiO  issued.  T>Tidale  WTiite,  cliairaian;  Robi. 
WUliams,  managing  director;  Geo.  Grey,  manager  in  Africa;  R.  M.  Irwin, 
mine  manager;  John  H.  Furrell,  corvsulting  engineer;  L.  Dam  pier,  secretary. 
Lands,  2,1  KKI  8<iuiire  niile.H^  nortli  of  the  Kafue  and  Zainbe^i  rivers,  in  the 
Katanga  district,  Rhodesia,  ne^r  llie  Congo  Free  State  boundary,  also  2,000 
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rEilfoad  and  steamship  terminals,  at  the  southern  end  of  Lake 


Mines  of  the  company,  in  various  st^es  of  deveJopment,  are  the  Kanaan- 
shi,  Kambobe,  Kabalela,  Kakanda,  Lika.'^ye  and  Fungurume,  Principal 
developments  are  on  the  Kansanshi,  said  to  havt^  a  IB'  fissure  vein,  with 
north  and  south  strike,  which  hoa  l*een  worked  open-cast,  by  natives,  for 
centuries,  the  mine  showing  trenches  and  pita  for  a  distance  of  about  6,000', 
these  varying  in  width  from  V  to  75'  tind  in  length  from  a  few  feet  to  1,200', 
with  extreme  depth  of  50'  in  the  deepest  pit.  Conntrj^  rock  is  sandstone, 
in  places  micaceous  and  fissile,  and  in  other  mil  and  clayey  through  partial 
decomposition,  the  sandstone  being  more  or  less  charged  with  malachite, 
occurring  as  spteiss.  The  vein  matter  carries  malachite  and  chrysocolla 
above,  with  occasional  occurrences  of  azurite  and  raelaconite,  but  in  the 
deeper  portions  has  chalcocite  and  chalcopyrite  in  connection  w*ith  iron 
pyrites,  with  occasional  cuprite,  the  gangue  being  silicious,  with  considerable 
manganese  dioxide  in  the  superficial  portions,  Tlie  ferruginous  nialter 
in  the  gangue  is  chiefly  limonite,  usually  somewhat  oclirous,  but  occasionally 
hard  and  compact.  The  outcrops  are  mainly  malachite,  and  are  stilted  by 
Mr,  Farrell  to  show  no  evidence  of  resulting  from  alteration  of  sulphides  in 
place,  and  secondary  enrichment  being  out  of  the  iiuestir*n,  the^»vidence  leads 
to  the  opinion  that  the  malachite  was  deposited  from  hoi  stihitions  coursing 
in  a  fissure.  Fi\*e  shafts  have  been  sunk  in  old  trenches,  showing  veins 
of  1'  to  16'  width,  and  ore  is  stated  by  Mr.  Farrell  to  avenige  15%  copper, 
At  a  depth  of  100',  mainly  from  mulaehite,  with  traces  of  sulphides.  Ore  is 
silicious  and  will  require  hea\^y  fluxing.  The  Funguruine  mine  has  4  short 
tunnels,  one  nf  which  is  stated  to  have  penetrated  in  I'  of  ore.  The  Lik^isye 
is  also  being  opened  by  a  tunneL  Principal  developments  outside  of  the 
Kansanshi  are  at  the  Kambobe  No.  2,  w  hich  has  two  shafts,  H  and  I,  about 
IOC  deep  eat-h,  with  crosscuts  said  to  expose  an  ore  body  of  nearly  300' 
width . 

The  company  owns  and  operates  stores  and  also  has  a  small  steamer 
on  Lake  Tanganyika,  laid  up  at  last  accounts.  The  company  has  a  railway 
concession  from  the  Portuguese  government  for  construction  of  a  line  from 
Lobito  Bay  to  Lake  Tanganyika,  which  would  require  an  expenditure  of 
about  £4,000,000.  Efforts  to  finance  this  proposed  railroad  line  have  not 
been  sucf^essful  as  yet, 
TARBOX  MIIfE.  MOirTAlfA. 

Mine  office:  Saltese,  Missoula  Co.,  Mont.    Has  produced  excellent  .spe<  i- 
rnens   of  high-grade   copp>er  ore. 
TARTAJTA,  LTD.  AUSTRALU. 

Mine  office:  Chillagoe,  Queensland,  Australia.     John  Munro,  superintend 
dent.     Lands  are  230  acres  leasehold  on  the  Walsh  River,  3<)  miles  from 
Chillagoe.     Ships  hand-picked  ore,  ninning  15%  copper  and  upwards,   by 
ciiniel,  to  the  f^hitlagoe  smelters. 
TASMAK  &  CROWn  LYELL  EXTEIfDED  MINING  CO.  TASMANIA. 

Offices;  47,  Queen  St*,  Melbourne,  Australia^  and  care  of  Hon.  N*  J, 
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Brown,  agent,  Hobart,  TaiSniAoia.  R.  Giles,  chairinan ;  John  Brandon,  secre- 
tary ;  E,  Holehan,  mine  manager.  CapituI,  nominal,  £  1 5D,00t) ;  issued,  £82,000. 
Lands,  181  acres,  on  Mi.  Lyell,  developed  by  3  tutineb,  longest  1,453,  show 
ing  a  little  topper  ore,  *vitb  iiidiratiotiii  of  larger  bodiea  ahead.  Employs  5  men. 
TASMAN  LYELL  COPPER  CO.,  LTD,  TASMAlflA- 

Offiies:  1-18,  Leadenliall  St.,  London,  E.  C,  Eng.  Mine  office:  Gormans- 
ton,  Montague  Co.,  Tasmania.  H.  M.  Taylor,  secreta^ry;  H,  S.  Muir^  mine 
manager-  Capital,  £30O,0tXJ,  Lands,  200  acres,  on  Mt.  Lyell.  Employs 
about  25  men,  and  probably  will  amalg  mate  with  ML  LyeU-Comstock 
Copper  Co.,  Ltd. 
TASMAMA  COPPER  MINING  &  MILLING  CO.  COLORADO. 

Office:  603  Pro\ident  BIdg.,  Philadelphia,  Pa.  Mine  office:  Winfield, 
Chaffee  Co.,  Colo.  D.  B.  Dance,  vice-presidenl ;  G.  Albert  Smyth,  secretary; 
Edw.  O.  McHenry,  treasurer.  Organised  April  20,  1898,  under  laws  of 
Colorado,  with  napitalizalion  $1,000,000,  shares  $1  par.  Lands  are  about 
400  acres,  with  about.  2^60(J'  of  underground  openings  shownng  ores  carrying 
gold,  silver,  lead,  copper  and  zinr.  Has  a  pyritic  ssmelter.  of  20  to  40  tona 
daily  capacity.  Mine  shows  a  large  body  eatimaled  at  75(»,000  tons  of 
auriferous  and  argentiferous  rop|KT  ore,  galena  and  sptialeritc. 
TASMANIAN  COPPER  CO.,  LTD.  TASMANIA  &  SOUTH  AUSTRALIA. 

Offices;  348,  Winchester  House,  London,  E.  C.,  Eng.  Mine  office: 
Rosebery',  Montague  Co,,  Ta&nuinia.  Capital,  £325,000,  Frank  Lockhart 
Cox,  chairman;  Jos.  G.  Cold  wells,  secretary;  C.  M.  Henrie,  general  mana^er^ 
Lands,  386  acres,  also  5-acre  snielter-site,  in  the  West  Coast  dii»trict,  showing 
ft  24'  fissure  vein,  traceable  3,000',  carr>nng  1%  to  3%  copper,  10  or.  silver 
and  3  dwts.  gold  per  ton,  in  zinciferuus  chaliopyrile.  Property  is  developed 
by  tunnels,  longest  644',  with  about  1,60<.1'  of  yiiderground  openings,  and  is 
estimated  to  have  about  400,000  tons  of  ore  in  sight.  Ore  bt^ing  refractory 
and  low  in  grade,  no  satisfactory  method  of  treatment  has  yet  been  secured. 
ALhi  owns  the  Blinman  mine,  South  Austr«Uia. 
TATERI  BCNE.  JAPAN* 

Mine  office:  No^kogawa-mura,  Yoshino-gori,  Yamata,  Japan.     A  very 
small  prod t ice r  of  copper. 
TAYLOR  COPPER  BUNING  CO.,  LTD,  ONTARIO. 

Office:  care  of  Robt.  H.  Taylor,  president,  Sault  Ste.  Marie,  Mich 
TECOLOTE  COPPER  CO.  NEW  MEXICO. 

Mine  office:  Las  Vegas,  San  Miguel  Co.,  N.  M.     Has  steam  power,  and 
a   concentrator,   built    in    1903. 
TECUMSEH  COPPER  CO,  MICfflGAN* 

Office:  15  Congress  St.,  Boston,  Mass.  Mine  office:  Calumet,  Houghton 
Co.,  Mich.  Organised  under  laws  of  Michigan,  with  capitalization  12,500,000, 
ahares  125  par;  45,041  shares  unissued.  John  C.  Watson,  president;  Daniel 
L*  Pemmon ,  secretary  and  treasurer ;  Jas.  Chy noweth,  superintendent-  Lands, 
MQ  acres,  next  south  of  the  Ow-eola.  Sexeral  ?ihaft»  have  been  sunk  at 
imrimiv  times,  including  osnd  o[  1,000'  on  th^  Calumet  con^omerate,  whkh 
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U|ii$  hurren,  nml  anollipr  cif  ulxuit  2^300'  on  tbi*  Osceoln  lode.     Idle  Rifuo 
IBwemV»er.  IVK^2, 
TSHAMA  MHIING  CO.  CALIFORiaA, 

Office:  care  of  C.  J.  Gooch,  president,  Red  BbflF,  CuL  Idle,  Property 
'  is  the  Dookey  mine,  suppotieiUy  a  conthjiiation  of  tlie  Afterthought  of  the 
I  Great  Western  Gold  Co.,  in  Shasta  county,  California,  and  is  said  to  «how  a 
i  considerable   body   of   medium-grade  ore. 

j  TELEPHONE-AHCHOR  MINE.  WYOMIMG, 

Mine  office;  Rambler,  Carbon  Co.^  Wyo,  Lee  Campbell,  .superintendetU, 
'  TELLER  MINIITG  A  MILLIlfG  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co,,  Colo.     John  Owen,  mana- 
ger.    Ores  carry  gold,  siher,  lead  and  copper.     Has  ateam  power. 
TEMPEST  MimNG  &  SMELTING  CO.  OREGON. 

Mine  office:  Adami?,   Umatilla  Co.,  Ore.     Orci^  ct^rry  gold,  silver  and 
copper.     Hiis  electric  power  ami  2t>-ton  smelter,  employing  25  men. 
FTJNDICION  TEMPLEMAN,  LTD.  CHILE. 

,  In  voluntar\'  liquidation.    J,  G.  Fowler,  liquidator,  3,  Frederkks  Place, 

I  Old  Jewr>%  Ix>ndon,  E,  C,  Eng.  ^Property  is  extei^ive  smelters,  at  Anto- 
fagasU,  Chile,  and  sundry  mines  in  Tarapaca,  Chile. 

TENDERFOOT  mNING  COMPANY.  WYOMING. 

Mine  office:  I>inigla.s,  Converge  Co.,  Wyo.     VV.  F.  Hamilton,  president; 
t  B.  J.  Erwin,  secretary  and  treiisurer.     LandH^  fj  claims,  with  a  W  shaft, 
)  fchowing  ore  averaging  4.6%  copper.     Has  a  steam  hoist,  good  for  depth  of 
1700'. 
TENNESSEE  COPPER  CO.  TENNESSEE. 

,  Office:   11    Brf»advvuy,   Xew   York.     Mine  office:  Copperliill,    Pulk  Co., 

)  Tenn,  Employs  l.fKM)  men.  Organized  1H09,  under  laws  of  New  Jersey, 
!  witli  capitalization  $5,IK)0,CM)0,  shares  $25  pivr;  i.ssued,  S4,375,t>lHI.  Deben- 
.  tiires,  $.WJ,f>r>t)  in  2rMear  5%  bomls  c»f  Sl,IWM>  each.  First  dividend,  $1.25 
per  share,  amounting  to  $218,750,  was  paid  July  3t>,  H)03,  and  it  is  expected 
J  that  semi-annual  dividends  will  be  paid  hereafter.  J,  i*arkt*  rhaimlng, 
I  president;  Frederick  Lewisohn,  \^ice-pre?^kJenl ;  J.  H.  Su^^mann,  trciixsurer, 
I  preceding  officers  ronstittiiing  the  exe<'Utive  committee;  E.  V.  UVritervelt,  sec- 
I  retary;  preceding  officers,  H.  H.  Rogers,  A.  C,  Burrage^  Walter  Lewbohn, 
I  Edw.  Buffura,  Ja.*9.  Ph'dJips,  Jr.,  directors;  Randolph  Adams,  general  man- 
ager; Wra.  Hey  wood,  smelter  superintendent ;  John  Edwards,  mine  super- 
I  Intendent;  B.  B.  Gtjttsberger,  engineer;  State  Street  Trust  Co.,  of  Bostoiv, 
kreipstrar ;  Old  Colony  Trust.  Co.,  of  Boston,  transfer  agent. 

Lands,  2,0S0  acres,  also  11,000  acre>i  of  miscellaueous  lands,  m  the  Duck- 
town  district,  showing  6  series  of  lenses,  of  which  3  are  being  de\'eloped,     (Jre 
I  <»QCUr8  as  lenaes  in  fissure  veins,  lenses  averaging  30'  to  70'  in  width  atvd  5iW 

I  to  2,000^  in  length,  with  an  average  depth  of  400'.  Ore  is  chapcopyritf*, 
aasociaied  witb  iron  pyrites  in  a  quarts  gangue,  carrying  2%  to  4%  copper, 
about  40%  iron,  27%  sulphur  and  15%  silica,  with  only  traces  of  gold  and 
f  silver.  Countr}''  rock  is  metamorphic  micaceous  schists,  of  pre-Cambrian 
I  age,  ore  bodies  showing  extensive  gossan  cappings,  and  originally  having 
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"^a  little  oxitliaed  ore  near  surface,  which  wm  minwl  nut  long  ago.  As  *me 
and  oilier  refractory  elements  are  lacking,  tlie  ore  is  excellently  adapted  lo 
cheap  and  close  concentration,  and  also  smelts  well,  giving  very  clean  alig?. 

Mines  of  the  company  include  the  Durra  Burra,  London,  Tennessee,  and 
Polk  county,  each  developed  to  dcptluH  of  3tXK  or  more.  These  mines  were 
opened  circa  1850,  and  were  regularly  operated  previous  to  the  Civil  War, 
The  priori  pal  property  is  the  Burra  Burra,  having  one  shaft  of  281/  and  2 
shafts  of  4iKV  each,  sunk  in  the  miWd  fool  wall  to  gxmrd  against  dmwing,  Thia 
mijie  has  about  8,000'  of  underground  openings,  not  including  worked-out 
slopes,  \^ith  alK>ut  1,-^00,000  tons  of  ore  bUxked  out  for  stopLng.  The 
lense  is  :1Q'  to  85'  in  width  and  opened  for  a  distance  of  1,030^  on  the  third 
leveL  The  London  rnine  hiis  a  40rj'  main  sliuft,  with  a  h>i\5c  25'  U>  75'  in 
widths  and  S^K/  h>ng  on  the  first  level.  T!ie  Polk  County  mine  has  a  30(K 
shaft,  with  an  ore  botly  20'  to  OO'  in  width  and  of  undetermined  length  and 
depth. 

The  mines  have  a  complete  marhinerj'  plant,  including  water-tube  boilere, 
Nordberg  first-motion  hoists,  and  a  Xordberg  croas-corapound  two-stage 
air  compressor.  The  shafthouees  are  a  g<irt  of  cross  l>etween  the  rockhouaoB 
of  the  Lake  Superior  mines  and  the  concentrators  of  the  ordinary  copper 
mine«,  being  equipp>etl  with  l(KJ-h.  p,  compound  engines,  18x31*  cnmheiB, 
42'x'144  M-reens  and  30*x33'  Rotiins  conveying  belts  for  hand^sorting, 
these  shafthou.'^'s  having  a  daily  crushing  and  aHHorting  capacity  of  about 
2/)0(»  tolas,  ore  being  reduced  to  4*  siae.  The  Burra  Burra  shaf (house  is 
127'  in  height* 

The  smelter,  at  Isaliella  Junction,  is  a  little  north  of  the  old  Tennessee 
mine,  and  one  to  five  miles  from  (lie  other  mines  of  the  company.  i»n*  is 
taken  to  the  smelter  over  the  company's  7^  mile  standard  gauge  private 
railroad,  connecting  with  the  Atlantic,  KnoxviUe  Sl  Western  Ry.,  and 
equipped  with  four  5lHon  loconH>tives  and  65  thirty-ton  ore  cars.  The 
company  own^  about  &}  dwellings  for  employes. 

Before  smelting  the  ore  is  heap-ruasted,  at  an  average  cost  of  36c,  per 
ton.  The  roast-yard  has  an  area  of  30  acres  and  capacity  of  135^000  toni, 
with  over  3  miles  of  railroad  track,  roast-heaps  being  protected  by  sheds. 
Heajjs  are  Inirned  for  10  to  11  weeks  each.  The  reduction  plant  was  designed 
tiy  J.  Parke  Channing,  and  built  under  his  supervision^  the  entire  plant  beijig 
admirably  planned  in  logical  order,  all  material  being  handled  auto- 
matically wherever  possible.  The  results  obtained  are  among  the  best  ever 
secyred  at  any  copp4ir  smelter,  this  plant  having  attracted  much  attentioa 
from  mining  men  and  the  technical  press.  The  smelter  building  is  of  8te^» 
with  large  ore  bins,  and  the  works  have  a  daily  capacity  of  1.500  tons,  being 
equipped  with  3  water-iacket  blast  furnaces,  50x1 80^  at  the  tiiycfCi^ 
72x180"  at  the  tops  and  18'  from  tuyeres  to  charging  floor.  Fumacoe  am 
chargctl  by  2-lon  cars,  drawn  by  ele<'tric  locomoiives,  a  limited  amount  of 
barren  quart  a  being  used  ns  a  flux  in  furnace  mixtures.  The  third  furnace 
w^as  blown  in  De<^eml3er,  1903.  F^urnaces  have  3  Nordberg  crosA-compouod 
(jondenaing  blowing  engines,  with  steam  cylinders  50*  and  66x42*,  running 
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revolutiom  per  minute  ami  ilflaennfr  mr  ni  n  hlast  pressure  of  35  ot.  to 
40  ox,  per  square  iiicli.  Tb<^re  is  uImj  a  25-tQU  refiuiiig  furimc<-%  2  stands  of 
conv^erters  witli  84x126*  shells,  and  ii  horizontal  blower  for  tlie  converters. 
Slag*|>ot^  are  liandled  by  elertric  Jwotiiotives,  slag  h>eirig  used  aa  railroad 
ballast.  Tlie  plant  ha«  a  large  du-st -chamber.  The  jxtwer-iioust?  at  the 
smelter  is  of  steel  and  brick,  with  four  254Mi.  p,  water-tuiie  boilers,  and  an 
electric  plant  furnishing  power  and  light. 

Production  of  refined  copper  m  1903  wa8  approximately  10,700,000  Ibs.^ 

Bd  should  exceed  15,000,000  lbs.  in  WiU.     Profits  were  $231,UI9J4  in  1902, 
were  probably  nearly  S^iOO.fMXJ  in   1903,     Cost  of  refined  copper  waa 

tic.  per  pound  in  UK)2,  and  bt"twt>cn  8.5c.  and  9c.  in  1903.  The  fumes 
Tn.nn  the  stnelting  plant  liave  \\Tou|iflit  great  damage  to  standing  timber  in 
six  adjoining  counties  in  the  >*tate  of  Georgia,  and  to  ohvinte  further  trouble 
of  this  sort  an  acid  plant  will  be  itmtHlleil  to  care  ff>r  the  gjiset^.  The  Ten- 
Desaee  ore  is  the  lowest  in  grade  of  any  t^nielted  that  does  not  carry  gold  or 
silver  valuer,  returning  an  average  of  38  to  39  lbs.  only  per  toji,  but  notwith- 
standing its  exceedingly  low  grade,  the  property  has  many  advantages,  such 
as  targe  ore  bodiej*  of  ver\'  unifonn  grade,  low  wages,  cheap  living  costs  lor 
labor,  a  thoroughly  modem  plant,  adequate  capital,  and  the  very  beat  of 
management  in  ever>'  department.  Notwiihstanding  the  remarkably  good 
results  already  fie**ured,  tlie  cornptmy  phin^  changing  it.H  method  of  smelting 
in  1904,  when  two  furmices  will  br  run  on  raw  ores  and  ime  on  roasted  ore. 
Pyritic  smelting  has  bt»en  made  a  niarke<l  su(  cess  by  the  Ducklown  Sulphur 
&  Copper  Co,,  working  aji  adjuiniiig  proptTty,  ajid  it  in  believed  that  the 
Tennessee  c^n  adopt  this  process  at  a  considerable  saving  from  the  present 

UlW  C08t*t. 

TERANO  MIHE.  JAPAH. 

Mine  office:  Siiretani-muni,  lyo-gori,  lyo,  Japan.     Ore  in  chalcopyrite, 
«jBOci&t«d  with  iron  pyrites,  averaging  4%  to  5%  copper.     Vein  a\'e rages 
I'  to  2^  and  is  occasionally  7'  wide,  in  counlry  rock  of  chloritie  schist.     Pro- 
duction in  189K  was  25,974  lbs.  of  refined  copper. 
TETON  COPPER  MimNG  &  SMELTING  CO.  WYOMING. 

Letter  returned  um  laimi^  fnun  former  office,  Jackson  Hole,  Wyu.     Was 
organized  in  1903  to  prospect  for  copper  in  the  Teton  mountain  range  of 
Wj'oming, 
TEXABA  COPPER  MIJaNG  CO,  BRITISH  COHTMBIA. 

Office:  205  Equital>le  Bldg,,  Tacoma,  Wash-  Mine  ofiice:  Van  Anda, 
Texada  Island,  H.  C.  Employs  0  to  10  men,  Orgimized  May  12.  1903^ 
under  laws  of  Washington,  with  capitalization  SI  ,00<l,tKMj,  shares  $1  par, 
J.  M.  Dennett,  president  and  general  manager;  O.  L.  Doaiie,  secretary. 
Lands,  7  claims,  area  270  acrett,  held  under  *3<l-ycar  lease,  with  230  acres  of 
miscellaneous  lands,  iii  the  Nanaimo  district,  showing  tjeveral  outcrops,  one 
averaging  IS*  width  at  .surface  and  24^^  at  depth,  opened  by  a  70'  shaft 
showing  chalcopyrite  and  bornite  assaying  12%  copjitcr,  10  oz,  silver  and 
f  2.80  gold  per  ton.     Hajg  a  steam  hoiist  and  air  couipreissor,  and  plans  shipping 
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oreii  to  RiiielterH  Uy  water,  over  ii  94)0'  snrfari*  (ram  from  shikfts  to  bunkers  i 

wharves  at  l  idewater, 

TEXAS  CONSOLIDATED  ItflNES  &  POWER  CO.  CALIFORJfUu 

Muic  ulTire:  Rotlding,  Shasta  Co.,  CivL     H.  C-  Woodrow,  superintetident. 
Ores  carry  gold,  silver  and  copper.     Has  electric  power  and  20-eUrop  mill, 
TEXAS  COPPER  CO.  TEXAS. 

Office:  care  of  Glenn  N,  Congdon^  Oow&nda,  N.  V.  OfS&nized  JuK% 
1902,  under  laws  of  New  York,  with  capitalist  ion  $1,000,000.  Lands  com- 
prise .snndr>'  claims  in  Texas,  carrying  indicalions  of  copper,  salt  and  g^rpsum. 
TEZIUTLAk  COPPER  CO.  MEXICO. 

Office:  27  William  St,,  New  York.  Mine  office:  La  Aurora,  \ia 
Teziutlfin,  Puebia,  Mex.  Employs  about  800  men.  Organiaed  under  laws  i 
of  New  Jersey,  with  capitalization  iLfMKJ.OOO^  shares  flOO  par.  Geo.  D. 
Barron^  president  htk!  general  manager;  Robt.  S.  To^iie,  vice-president; 
C*  J.  Nourse,  Jr.,  aeciTCtary  and  treai<urer;  E.  R.  Dalbey,  general  maxioger; 
F.  R.  Brown^  assiatant  manager;  A.  F«  Schneider,  mill  superintendent; 
E.  du  B.  Lukis,  engineer.  Lands,  4,005  acres,  also  a  15-ftcre  smelter-site  i 
and  400  acres  of  miscellaneous  lands,  in  the  TeziutUn  district.  Climate  ts 
equable  and  property  i,s  surrounded  by  fine  arable  lands.  Labor  Is  ^txid  and 
in  suffieient  supply,  and  property  Is  served  by  the  Interoceanic  Railway  of 
Mexico. 

The  mine  is  developed  mainly  by  tunnels,  developing  a  considerabte 
body  of  basic  auriferous  and  argentiferous  chalcopyrite,  associated  with  | 
sphalerite,  carrying  about  8%  copper,  up  to  200  grams  silver  and  5  grama  |  j 
gold  per  metric  ton.  Ores  also  carr^'  aliout  L5%  iron,  2%  sulphur,  d0%flfl 
sdica  and  10%  calcium.  Water  is  brought  by  a  3.600'  fiumf,  under  a  900'*  1 
head,  generating  1,(M)0  h.  p.,  which  is  trnnsmilted  electrically  to  the  mine^ 
about  iS  kilometres  distant.  Smelter,  adjarent  to  the  mine,  rece*ivfcs  ore  1 
aerial  triun.  The  .smelling  plant  hiis  about  250  tojts  daily  capacity,  Ireatia 
about  5,tMK)  tooK  monthly,  shipping  product  as  convert^?r  bars  a^eragin 
98.6%  fine.  Production  in  1902  was  3,079.2  metric  tons  of  refined  eoppefJ 
The  Teziutl^n  is  the  iniwt  important  copper  mine  in  southern  Mexico^ 
is  said  to  be  earning  good  profits. 
THARSIS  SULPHUR  &  COPPER  CO.,  LTD,  SPAIH. 

Offices:  136,  West  George  St.,  Glasgow,  Scotland,     Mine  office:  Atosn 
Huelva,  Spain.     Sir  C.  Tennant,  Bart,,  chairman;  A.  Moore,  Jr.  and  R.  ' 
Mackenzie,  auditors;  Wm.  P.  Rutherford,  mine  manager;  Geo,  Omy.  sup 
intendent;  D.  Barlas,  secretary;  Cyril  E,  Braekenhur\\   co/isulling   enginer*' 
Registered  October  27,  1866,  with  capital  £1,250.»}00,  shares  £2  par. 

Lands  include  the  Than*Ls  group,  area  lj.^3  hectarea*,  and  the  Lagunaio 
group,  area  271  hectareas,  at  Alo.^no.  abotit  30  miles  west  of  the  Rio  Ttnta 
also  the  Calafias  group,  area  CIS  hectjireas,  at  CalaRas,  midway  between  ih 
Thapfiie  and  Rio  Tinto  mines.     The  mines  at  Alosno  were  worked  by 
Romans,  and  probably  by  their  predecessors  as  well,  and   are  identifi 
by  some  with  the  Tarsish  of   the    Bible,     General  geolog:ical   rondttioa 
are  much  the  same  as  at  the  Rio  Tinto,  the  mines  being  in  the  southera' 
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jone  of  the  Andevallo  or  Sierra  Morena  dbtritl  uf  Huelva»  showing  4  iimm 
lenseSf  these  having  their  axe^  of  grt^ateht  length  boulhea^t  by  northwest. 
The  largest  lense  is  the  Criadero  del  Syr,  to  the  south.  The  Filon  del  Norte, 
to  the  northeast,  is  about  GOO  metres  long  and  140  metres  in  extreme  width. 
The  two  smaller  lenaes  are  the  Criadero  de  la  Siem*  Bullion ejs  and  the  P'iloii 
del  Medio,  to  the  northwest.  The  Tbarwis  and  Ltiguna^o  mines»  which 
have  l>een  the  principal  producers  in  I  be  past,  are  nearing  exhaustion,  but 
the  Calaftaa  is  developing  rather  better  than  expected,  and  now  has  ore 
reser\'es  for  about  10  years'  production.  The  company  is  also  developing 
the  Almegrera  and  Triunfo  groups,  near  Alosno.  The  ores  of  the  Tharaia 
average  about  3%  copper,  50%  sulphur  and  45%  iron,  with  small  quantities 
of  gold,  silver,  lead,  zinc,  nickel,  bismuth,  antimony  and  arsenic. 

After  extraction  the  ore  is  piled  in  heaps  and  weathered,  this  process 
being  assisted  by  occasional  spnnkbng.  The  Iravh-water  goes  into  creosoted 
timber  stuice«^.  where  the  €op{>er  in  sc»l«tion  is  deposited  on  pig-injn.  The 
company  owns  a  railway  leading  from  the  mine  to  Coralea  and  has  a  shipping 
pier  at  that  port.  The  company  also  owns  extensive  worktiat  Hebburii'On' 
Tyne,  Willing^on-on-Tyne,  at  C)ldl>ury,  a  suburb  of  Binningham,  at  Garngad,, 
a  suburb  of  Glasgow,  and  at  Cardiff,  Wales. 

Owing  to  the  exhaustion  of  its  priiit-ipal  ore  bodies  and  a  rather  alarming 
annual  decrease  in  production,  the  company  has  been  endeavoring  for  several 
years  to  secure  new  mines,  and  with  that  end  in  view  has  investigated  sundry 
properties  in  Norway,  Italy,  CypruK,  Russia,  Tennessee,  Arizona  and  Mexico. 
The  coinpany  recently  bought  the  Aamdal  mine  at  Mo,  Bratsliergamt, 
Norway,  which  made  240  toiLs  of  rffnied  c<ipper  in  1H95,  and  has  given  this 
property  considerable  development,  prox  ing  up  a  large  ore  body  of  lower 
grade  tlian  expected,  the  Aamdal  having  proven  disappointing. 

Production  of  copper  was  11,147  long  tons  in  1898,  7,967  tons  in  1900, 
6,708  tons  in  1902  and  probably  about  0,000  tons  in  1903,  showing  a  decrease 
of  nearly  one-half  in  five  years,  owing  to  the  practical  exhauston  of  the 
largest  Spanish  ore  bodies.  The  company  has  paid  annual  dividends  since 
1890,  total  payments  being  £7,820,932.  The  1903  dividend  wa^  6s.,  or 
l5'-c,  LittioTinting  to  £187.500,  The  largc*st  div'ulend  was  37J»j%  in  1899. 
THOMPSON  SIBIKG  COPPER-GOLD  MINES,  LTD.     BRITISH  COLUMBIA. 

Olftces:  5,  Copt  hall  Bldgs.,  London,  E,  C,  Eng.     C.  Handley,  secretary. 
Capital^  nominal,  £90,000.     Land.-*,  suppot^edly  In  British  rolumbla. 
THREE  BEARS  MINING  COMPANY.  '  NEW  MEXICO. 

e>tfice:  212  South  Front  St.,  Philadelphia,  Pa.  Mine  omce:  Jarilla, 
Otero  Co.,  N.  M.  Employs  10  men.  OrgauizefJ  Jan.  27,  1903,  under  laws  of 
New  Jersey,  with  capitalization  $2,fXK),000,  shares  SI  par  I.  W.  Hey  singer, 
president;  D.  F.  Schermerhorn,  general  manager.  I^nds,  12  claims, 
area  240  acres,  showing  a  contact  vein  between  porphyr>''  and  limestone, 
said  to  average  115'  width  and  to  give  average  retuni.s  of  4%  copper,  5  oz. 
silver  and  S3  gold  per  ton,  from  malachite,  opened  by  a  255'  shaft,  Avith 
2,300'  of  underground  openiTtgs.  Company  contemplates  continuance  of 
ctcvelopment  work  and  mstalktion  of  steam  plant  and  power  drilb. 


THE  COPPER  HANDmX>K. 


BRITISH  COLUMBIA. 

Was  a  snudl  sliipper^ 


THREE  JAYS  COPPER  CO. 

Mine  office:  Alherni,  V'anrotiver  Island,   B.  C, 
1901-1902.     Idle. 
THREE  PEAKS  MINIIVG  CO.  CALIFORlfU. 

Office:  care  of  T,  8.  Henderson  dt  CJo.,  500  Commercial  Bldg.,  8t.  Loui^f 
Mo.     J*  J.  Cliamhcrs,  vice-pre.sident  and  general  manager.     Lands  are  in 
Trinity  county,  Catifonua.     Ores  earn'  ^old  and   copper. 
VEREmiGTETHURmGISCHE  KUPFERBERGBAU  GERMAKY. 

GEWERKSCHAFT. 

Mint^  t>lTire:  Eisenaih,  VVciinur.  Gcmmny. 
ASOCACIOH  DE  PROPRIETARIOS  DE  LAS  Mllf AS  SPAIN* 

DEL  TIBIADO. 

Offices:  Moncada  21,  Barcelona,  Spain,   Mine  office:  Tibiado^  Bttrcdoi 
Spain,     Has   a  chalcopyrite   ore   body, 
TICOW  MINE.  KOITTAIIA.' 

<jffice  and  mine:  care  of  James  A,  Miiiray,  owner,  Butte.  Silvrr  Bow 
Co.,  Mont.     Lies  ea«t  of  the  Speculator  mint,  and  ha^s  a  500'  shaft,  sunk  on 
the  pitch  of  the  vein,  bottomed  in  about  4'  of  good  ore. 
TIGER  MINE.  NEVADA. 

Mine  office:  cnre  of  J.  A.  X(?lson,  owne*r,  I^\elock,  Humboldt  C<p,,  Sey\ 
TILT  COVE  COPPER  CO.,  LTD.  NEWFOUNDLAND. 

Offices:  9,  Queen  Su  PL,  London.  E.  C.  Eng.     Col.  J,  W.  Young,  rhair^ 
man;  E.  C.  Leaver,  secretAr\';  John  Taylor  &  Sons,  managere.     Capr' 
nominal,  €200,000;  issued,  £178,1  KHi     Freehold  lands  include  the  TUt  Cove 
mine  at  Tilt  Cove,  Nfld.,  leaded  for  99  years  to  tlie  Cape  Copper  Co.,  at  an 
annual   rental  of   £4,400,  plus  one- half  of   net   profits   earned,   lease 
terminable  on  a  year's  notice  from  the  lessees.    Has  been  in  Uttg&tion  with 
Ipssccs  over    matter   of   profit*. 
TIMBER  PEAK  MINING  CO.  NEW  MEXICO, 

Mine  office:  Socorro,  Socorro  Co,,  N.  M.     Cony  T.   Brown,  managiT. 
Ores  carry  gold,  silver  and  copper.     Has  steam  power  and  1 50- ton  concen- 
trator.     Employs  about  50  men. 
TINTIC  CO.  UT. 

Office:  Salt  Lake  City,  t'tah.     Organised  1903,  under  laws  of   Mail 
with  capitalization  S3,f*fM>,0(MJ,  .shares  $5  par.     Is   the   parent    cotn|iany 
the  Tinttc  Mining  &  Development  Co,,  Yampa  Smelling  Co,  and  West  Moui 
tjiin  Tnmiway  Co, 
TINTIC  MINING  &  DEVELOPMENT  CO.  UTAH. 

Office:  Salt  Lake  City,  Ctah.  Mine  office:   Bingham  Canyon,  8alt  Lake 
Co.,    Utah.     Organized    1896,    with     capitalisation    $3,000,000,    shares 
par*     Is  Bubsidiar^^  to  the  Tintic  Compmiy,  and  managed  ag  a  close 
atiofi.    Capt.  Henr>^  St^rn,  pre??ident;  Geo,  H.  Robinson,  general 
W.  J*  Craig,  superintendent ;  Ja*<^  \V.  Neill,  consulting  engineer  aiiii  me 
hirgist.     I^andB  arc  the  Yatnpa  group,  aren  about  100  acres,  near  tbe  V 
Consolidateil  and  Bf»ston  CttnsoUdated,  showing  a  ^'cin  of  10'  lo  U7*  aid 
currying  diseeininated  chalcocite,  covellite  and  chalcopyrite  giving  av 
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•  and  from  $2  to  S5.C0  gold  per  ton 


1  coiteider- 
them   valuable 


* 


returns  of  3%  to  4%  cc 

able   silver   values.     Ore^   are   highly    femiginous, 

for  fluxing  the  Filiciouf*  ore!?^  of  the  Binpliarn  distrii'i, 

The  mine  hiis  t>eeii  extPTlsi^'l"ly  rltnt^lopt'd,  iM^ing  opentnl  to  a  depth  «f 
ISOty  by  a  1,3(K)  nliaft  and  two  tunneln^  with  iiliimt  7,INHK  of  underground 
openings.  The  upper  or  Yam  pa  tyinifl,  r>5CI'  li#^Knv  il>e  rre^t,  Is  1.400'  \n 
length,  following  the  ore  body,  and  the  lower  or  drain  tunnel  is  a  crosscut 
for  2,200',  thence  follows  the  \'e'ui  for  4tKV.  Tunnels  are  ronnected  by  an 
incline  shaft  of  l,3tXK.  Tht*  mine  has  alH>nt  10,fMHl  toriK  of  ore  on  the  dnmpn, 
with  ver>'  large  ore  reserves  develof>ed,  and  Ls  capable  of  making  a  considerable 
production  at  an  early  date. 

The  smelter,  near  tlie  mine  and  to  Ik?  connected  therewith  by  an  aerial 
tram,  has  a  250*tj(in  Allis-Chahners  wat(»r-ja<'kt't  fnrnaci',  with  bins»  jw*wer 
plant,  dustt-fiues^  and  stack  planned  for  two  25i*-ton  fHniat'f»s.  This  smeller 
is  to  be  blown  in  early  in  UMM,  and  will  nuikc  matic  only  at  the  si  art.  The 
mine  shipped  conrnderable  ore  to  the  Binj^liam  sniflter  in  U)0*i,  production 
being  said  to  Irnvv  paid  development  ex(>ciise><.  The  new  snn'lter  should 
produce  about  175  to  200  tons  of  copper  nionttily,  after  blown  in.  The 
property  is  well  managed,  and  none  of  tlie  BingkaJn  mines  liave  been  de- 
veloped more  sensibly,  t ime  having  been  taken  to  secure  ample  underground 
openings  before  building  the  reduction  plant. 
TIICTO  MIlfE.  AUSTRALIA. 

Mine  office:  Murrin  Murrin,  Western  Australia.     A  pro^wrty  of  promise, 
on  which  considerable  development  bas  l*wn  secured  in  the  past  year.     As- 
says give  lt>%  copper,  20  oz.  .silver  and  1  oz.  gold  per  ton, 
SOCIETE  TIlfTO  ET  SANTA  ROSA.  SPAIH. 

Office:  Brussels,  Belgium.    Mine  olFire:  Zalamea,  Hnelva,  Spain.     I^nds, 
U4  het'tareas,  including  11  mines,  near  Zalamea.     Output  in  18S)9  was  7(>0 
lung  ton.i  of  refined  copper. 
TIP  TOP  MIirE,  IDAHO. 

Office:  care  of  J.  Q,  Packard,  general  manager,  Worthington  Bldg,,  Salt 
Lake  Cityi  Utah.  Mine  office:  Donipban,  Blaine  Co.,  Idaho.  J.  A.  l.usk, 
superintendent.  Lands.  12  patented  claims,  arej^  220  acres,  in  the  Hailey 
district,  developed  by  shafts  of  500'  and  1,100',  with  7,000'  of  underground 
openings.  Has  a  complete  steam  plant,  a  20-stajnp  miU^  and  50-ton  cj^anide 
plant,  working  cuprifertnis  gold  ores. 
TIP  TOP  COPPER  CO.  ARIZONA. 

Mine  office:  Helvetia,  Pima  Co.,  .4riz.  Employs  25  men.  L.  E.  Mc- 
Bane,  superintendent.  Property  is  the  Tip  Top  and  Copper  Duke  claims, 
ft<jmetimes  known  as  the  Little  Helvetia,  developed  by  2  tunnels,  with  a 
1,000'  shaft  planned.  Is  siiid  to  have  about  |20(),tM)0  worth  of  ore  bkicketl 
out,  and  plans  leasing  the  idle  smelter  of  the  Helvetia  company. 
TIPTOIT  COPPER  CO.  ItEW  MEXICO. 

Irciier  returned  unclaimed  from  Tularosa,  Donna  Ana  Co,,  N.  M. 
COMPANIA  MIJTERA  TIRO  GEIfERAL  Y  ANEXAS.  MEXICO. 

Mine  office .  Charcas,  San  Lub  Potosi,  Me.x.     G.  Stadleman,  superintend- 
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ent.     Has  sllver-cr>ppcr  ores,   opened  hy  shafts.     Is  equipped  wiih   siesm 

power  and  cniploy!^  about  2fM)  men. 

MINAS  TODOS  SANTOS,  LA  NIEVA  Y  AHEXAS,  MEXICO. , 

Offipi':  Mazapil,  Zacatecas,  Mex.     Francisco    Rodriguez  Oro«eo  y  Cs.J 
ownem  and  managers,     Ore«  viirry  |ff>ld»  silver,  lead  and  copper.     Mi&if)  stmft, 
175' ;  main  tuimel,  1  ^OO^Y,     Ha-*  a  75-ton  sTueller  and  employs  about  150  mrn^l 
SOCIETE  ANOmf MA  MINES  METALIQUES  DE  TOLOSA*  SPAUff. 

Mine  oHico:  Tolowii,  Navarra^  Spain.  ProjM?rty  includes  La  Leiza  mine, 
urv^  of  which  carT>*  chalcopyrite  and  galena.  Was  undergoing  development 
at  la?it  account  ft. 
TOLTEC  CONSOLIDATED  MINE,  MICmGAN. 

Lands,  320  am-K.  at  Greenland,  Ontonagon  county,  Micbiiean.     Pnxlnr- 
lion.  LSi>l-l80O,  was  206  tons,  1,443  lbs,,  made  at  a  loss  of  alwut  $50()JX)0. 
TOM  HAL  MINING  CO,  WASHINGTOE| 

Mine  otfuL*:  Pateros,  Wa^b,     Tbos,  B.  Warren,  president  and  gencr 
nvamigcr.     Lands,  5  claims,  Rbowing  vein  of  4'  to  10',  camming  am*ifen>u.s  and 
sbgbtly  argentiferous  ciialcopjTite,  ar^etmpyrite  and  iron  pyrites.     Has  ste 
pf>wer. 
TOMAHAWK  COPPER  A  ZINC  MINING  CO. 

(Hfice,  132  Bro.'ulwsiy,  New  York.     lx>callon  of  landit  unJciiown. 
TONOPAH-ALOHA  MINING  CO,  HEYADJ 

Office  and  mine:  care  of  W.  D.  Neliigan,  president,  Tonopab,  Nye  Co 
Nev.     F.    W.    .Iobn.«?on,    secretary,   8an    Francisco,   Cid.     Organised    190S," 
under  laws  of  South  Dakota,  with  capitabzfiiion  $1, 000^000,  dhart^  $1  par, 
Landf^,  8  claims,  in  the  Lone  Mountaiti  district.     Has  secured  ores  assa3ring  up 
til  12%  copjTer  and  $60  gf^ld  per  toiu 
TONOPAH-UTAH  MINE.  NEVADA, 

Mine  office:  Tonopab,  Nye  Co.^  Nev,     J,   L,  Justice,  president.     H.-w 
ftecured  assays  of  9%  copper,  42  ox,  silver  and  $0  gold  per  ton, 
TORCH  LAKE  MINING  CO.  MICHIGAN. 

Office  and  mine:  care  of  W.  W,  Stockley,  Hancock,  Houghton  Cov^ 
Mich.     Capitalization  $5<M},n00,  share.**  $25  pjir,     Landa,   1,280  acres,    mid- 
way between  C'alumet  and   Lake  Linden,  slightly  pn^spected  by  diarnorui 
ilriil  borings,  iKfill-ignO, 
TORPEDO  MINING  CO.  NEW  MEXICO. 

Office:  Ki*5  Adams  St.,  Chicago,  Ills.  Mine  office:  Organ^  Dotma  Ana 
Co,,  N.  M.  Geo,  K,  Wood,  pret^ident;  Harvey  E.  Rich,  iMH'n?tary;  C  R 
Rogers,  KUperintendent,  Land?i  adjoin  the  Cupper  Bar.  Hjis  ftteam  powrr 
and  good  machinery  equipment,  and  baa  pniduce^l  upwar^ls  of  4,000  tofts  d 
ore.  Has  been  much  troubled  by  water,  which  ia  now  under  contmL  Fin- 
ploys  abotit  50  men,  and  h  developing  on  a  bu»ines8-like  ha^is* 
TOSTON  COPPER  COMPANY.  MONTANA 

nffi<'r:  Pennsylvania  Bldg.,  Butte,  Silver  Row^  Co.,  Mont.     Mine  otbi » 
Tosion,  Broadwater  Co,,  Mont.     David  J,  C'harles,  president  ;  Kmil  H 
i«*fh,  vice-prcjsideni ;  John  A,  Hheltont  .*i»»cn*lary;  W*    K.   I'xiwanU,   pr** 
liiatiager.     Organized  Dec.  24,  IVMK^,  under  laws  f>f  Arizona,  with  rapit 
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tioTi  $1,250,000,  shares  $.5  par.  LaiidB,  6  claims,  area  120  acres,  showing 
3  fissure  veiii^s  in  piirphyr>',  with  a  20l>'  shaft  in  a  vein  of  about  15'  average 
width,  nliowiiig  chak-opyrite  a**4*ayiiig  i\%  <*oppcr,  1  o*.  silver  and  $2  gold  per 
ton.  Company  is  arrangiug  l«  begin  mutual  developriient  work  early  in  1904, 
TOWADA  MINE*  "  JAPAK, 

Mine  office:  Nant^ki-mura,  Kazimo-gori,  Rikuchu,  Japan.     Owned  by 
the   Fujiti  Gumtui,  of  0*iaka»     Disrovprod  circa    I*i7(K     Is  located   in   iho 
rnid^st  of  liigh  mountaiiLs  and  Is  ver^^  cliffiruU  of  access-     Vein  ranges  30'  to 
Uny  wide  and  carries  auriferous  ehalcopyrite  and  argentite. 
TRAINER  BONE.  COLORADO, 

Mine  utFice:  Ascroft,  Pitkin  Co.,  C^iio.     Michael  Hogan,  owner;  Wuk  P. 
Grrene,  KUperintciidx'nt .     ( )rcs  carry  silver,  lead  and  copper. 
TRAIISVAAL  COPPER  COMPANY.  MEXICO. 

Office:  1108  Traction  Bhlg.,  Cincinuati,  Ohio,  Mine  office:  Cunipas, 
Jsotiora,  MeJic.  Employs  2tX)  men,  J.  R.  Thomas,  president;  .1.  M,  Eilers, 
vice-president;  O.  C-  Rasch.  secretar^^;  Alfred  Vogeler,  trea,snrer;  preceding 
officers!,  R.  A,  Koehler,  L,  J.  Hawk,  L.  K,  Marly,  Louim  Hehnmn  and  Beni* 
biird  Freiberg,  directors;  Leo  G.  Cloud,  giineral  niatiagor;  O.  L.  Necr,  super- 
intendent;  Ja8.  T.  McDonald,  mine  sup**rintciident  ;Cha.s.  L.  Rogers,  &K8a>'^r; 
W.  F.  Neihart,  cashier.  Organized  December,  11)01,  and  reorganized  July, 
1^03,  With  increase  of  capitalization  to  $5,200,000,  shares  $10  par;  ijsmied, 
$4,000,000,  At  dose  of  1903  Iiad  $85,000  cash  on  hand,  and  19,500  due 
company,  without  accrued  liabilities  of  any  sort.  Annual  meeting,  first 
Tuesday  in  August, 

Lands,  794  pertenenciaa,  area  1,906  acres,  also  25,000  acres  of  timber 
and  miscellaneous  lands,  in  the  Moctezuma  district  of  Sonora.  Lands  show 
10  ore  bodies,  which  so  far  have  develo|ie(i  ore  of  the  foUowinR  approximate 
dimensions:  Cobre  Rico  vein,  ZW  wide,  opened  to  depth  of  250'  and  traced 
for  &yO'  in  length;  Transvaal  No.  1,  280'  wide;  Buckeye,  4'  wide,  opened  to 
depth  of  lOCK;  Htiraa  Chanza,  4'  wide,  opened  to  depth  of  25';  Verde  Cliff, 
50^  wide,  opened  to  50'  depth;  San  Nicolas,  30'  wide,  opened  to  120'  depth 
and  traced  270'  in  length;  San  Nicolas  No.  2,  4'  wide,  opened  to  100'  depth 
and  traced  150'  in  length;  San  Luis,  2^  wide,  opened  to  lOCf  depth  and  traced 
140*  in  length;  Capoline,  3'  wide,  opened  to  100'  depth  and  traced  200'  in 
letigth;  Virginia,  8'  wide,  opened  to  75'  depth  and  tracett  2,000'  in  length. 
These  veiiis  occur  as  fissures  and  minenilizetl  dykej?,  in  trachyte  and  rhyolite. 
Ores  are  bornit*'  and  chalcopyrile,  also  clmlcocile,  the  latt«*r  sparingly,  with 
outcrops  of  oxidized  ores.  The  larger  ore  V>odies  give  average  assays  of  59c 
copper  with  assays  of  10%  to  20*^^^^  copper  from  the  smaller  veins,  the  large 
sulphide  ore  bodies  being  slightly  auriferous  and  iirKcntircnms-  The  ores 
occur  associated  with  iron  pyrites,  with  a  quartz  gang\ie,  and  will  probably 
prove  r|uit<;  silicioiLs  in  working.  The  mines  are  3,5(My  to  4,5(K)'  above  sea 
level.  Development  is  by  11  shafts,  deepest  1  icing  tlic  Tmnsvaal,  down 
350',  and  by  13  tunnels  of  100'  to  570'  length,  with  a  totsil  of  S,(»00'of  under- 
ground openings,  estimated  by  Mr.  Cloud  to  ishuw  alwut  2,500,000  tons  ol 
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f II mace  linings*  Bc^ft>rt'  charging,  ot^  is  roft.*<U»d  iu  a  hearth  rer<i\ ing  he 
from  the  .smelting  lifiirth^  Conversinn  m  hy  a  8pe<^ial  hearth  under  the 
smelting  heartli,  molten  matie  flowing  across  an  aerated  zone,  over  which 
piisses  a  cont  inuous  stream  of  flux  to  prevent  consumption  of  the  converter  hn- 
ings,  giving,  in  theor>',  a  continuous  process  of  retiuction,  vnih  a  finaJ  product 
of  blister  copper.  The  new  hydro-carbon  smelter  is  said  by  the  company  to 
be  a  guccesSf  but  after  more  than  a  year's  experimental  trials  is  not  m  com-  , 
misston. 

The  holdings  of  the  Geo,  A.  Treadwell  mining  company  include  some 
property  that  is  regarded  as  valuable,  the  Brookshire  mine  being  of  more 
than  ordinary  promise.  The  company  is  said  to  have  expended  nearly 
$1,DTO,1HXJ,  hut  what  proi>ortion  of  this  has  gone  for  advertising  is  not  known. 
The  advert isementii  of  the  company  have  contained  many  misleading  Btate- 
ments,  and  have  claimed  entirely  too  much  on  tlie  strength  of  Prof,  Tread- 
well's  fonner  brief  conneetioiiK  with  the  United  Verde  and  Greene  Consolidated 
mines.  The  company  has  not  been  able  to  redeem  any  of  its  promises  regard* 
ing  early  production,  and  is  not  now  in  a  condition  to  secure  more  than  a 
small  output  of  ort\  while  the  hydro-carbon  smelter  is  an  experiment  pujB  | 
and  simple,  and  does  not  give  any  marked  evidence  of  proving  successfuL 
MIWA  TRES  GRACIAS.  CUHM. 

OfliL-e  and  mine:  Chatlaral,  Atacama»  Chile.     Basilio  Cacerea,   owner; 
Roberto  Caeeres,  manager.     Has  steam  power  and  employs  100  men, 
TREVEDDOE  MINING  C0.»  LTD.  ENGLAND. 

Offites:  13,  ThropnKirton  Avi\,  London,  E*  C.^  Eng*  Mine  oflice:  Ii<*d- 
min,  Cornwnll,  Kug.  J.  Morris,  t^hiurman  ;  W.  H.  Adams,  secretary.  Capital, 
nomimU,  t'lOOJXH);  is.su*  d,  COn^UOd;  del>entures,  £10,000,  at  5%.  Lands, 
500  acres,  held  on  l(K>-year  lca«e»  hearing  tin  and  copper  ores.  Productioa 
in  1901  was  85  tons  of  black  tin  and  153  tons  of  7%  copper  ore. 
TREVINO  y  ZERTUCHE.  MEXICO. 

Off^ice   and    mine:   Vicsca,    Coahuila,    Mexico.     Lands    include    several 
groups  of  mines  t  arr^'ing  gold,  silver,  lead,  copper  and  iron.     Mines  tiile, 
TRI-BlfLLION  SMELTING  &  DEVELOPMENT  CO.  ARIZONA. 

Office:  307  Fort  lVarl)orn  Bldjf.,  Cliiciigo,  111.  Mine  office:  !^mn  CarW, 
Graham  Co-i  Ariz.  Employ.**  25  men.  ( )rganizetl  1903,  with  capitaliiaUon 
$.'5,250,O(M).  Hon.  Howard  Pasclml,  prt*sident  and  general  maanger;  J.  P. 
Hendrick,  8ecretar\^  and  treasurer^  W.  J.  Nicholson,  superintendenl ;  0.  Q, 
ItJnnan,  consulting  engineer;  Jas.  Camp,  foreman.  I.*ands,  12  claimis^  in  the 
Stanley  Butte  diatrit^t,  8  miles  south  of  San  Carlos.  Mine  was  didcovervd 
1SS6,  but  lands  were  set  aalde  later  as  part  of  the  San  Carlos  Apache  Indian 
reservation,  and  were  not  segregated  until  190L  Mining  work  was  begun 
January,  1903.  Country  rocks  are  quart zlt4!,  porphyry  and  limentouf. 
Principal  claims  are  the  Starlight  and  Will  Ryan.  The  Starlight  hea  a  W 
shaft  and  a  tunnel,  to  cut  the  main  vein  at  depth  of  SOO'  at  a  distanet  <it 
1,000^,  which  has  already  cut  two  other  veins  showing  aunferoua  and  offEieti* 
tiferous  copper  ore.  Survey  has  been  made  for  a  tram-line  2,0<X>'  loi^,  with 
a  22%  grade,  from  the  Starlight  to  the  wagon  road  in  Kelley  G^cb.     Tb« 
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Uynn  croasrut  tunnel,  about  5i^  long,  is  to  be  driven  l;20ty^  The  property 
hiis  the  remains  of  an  old  adobe  smelt^^r,  tx  huudriHl  yean*  or  more  of  age, 
ahowiog  that  the  mines  were  fonnerly  worked  by  Spaniard*.  The  rompany 
alao  owTis  the  Michigan  gold  mine,  7  iniJee  northwest  of  Ihlipeming,  Marquetto 
county,  Miehigan,  on  which  a  little  work  was  done  in  1903,  and  where  work 
will  be  reeurned  in  spring  of  1904.  This  property,  discovered  1885,  while  not 
the  largest  La  unquestionalily  the  richest  gold  mine  in  Michigan,  having  a  vein 
of  18'  to  30*  width,  earning  comparatively  barren  quartz,  with  occaaional 
pockets  of  rich  ore  aa^aying  up  to  $55,000  per  ton. 

TRIMOTINTAIN  MINlilG  CO,  MICHIGAlf. 

Office:  27  State  St.,  Boston,  MaQ9«  Mine  office;  Triraountain,  Houghton 
Co.,  Mich,  Employs  about  StiO  men.  Organised  1899,  under  laws  of  Michi- 
gan, with  capitalization  $2,500,0(X),  shares  $25  par;  $19  paid  in.  Annual 
meetings  set*ond  Wcdno^day  ifi  Febniar^\  Win,  A.  Paine,  president;  Frederic 
Stanwood,  t*ecretary  and  teraaurer;  F,  W,  Denton,  general  manager;  preced- 
ing officers,  Chas,  H.  Paine,  Chas.  A.  8uow,  J,  Henr>^  Brwiks,  John  Stanton, 
directors;  John  Knox,  assistant  superintendent;  John  Jolly,  mining  captain; 
Edw.  Koepel,  mill  superintendont ;  Benj.  D.  Xoetzel,  clerk;  Jas.  Vial,  master 
mechanic;  H.  T.  Mercer,  engineer;  Will  Harris,  supply  clerk;  Edw.  Bates,^ 
m&ster  mechanic;  Old  Colony  Trust  Co,,  of  Boston,  registrar.  Control  of 
'  company  was  taken  over  by  Copper  Range  Consolidated  Co.,  which  owiu* 
about  95%  of  the  total  stock  Issued,  in  Septcjnbcr,  19<>3,  Company  paid 
dividends  of  $3  per  share  in  1903,  first  dividend  being  declared  in  February. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1903,  dificloise 
the  foUomng  figures; 

Amount  cash  paid  in  on  c^ipital  slock $1,200,000  00 

Amount  paid  in  by  conveyance  of  property  to  company,        800,000. 1 H) 

Elntire  amount  invested  in  re^l  estate 803,000 .  00 

Amount  of  persomd  estate 63,415 .  86 

Landa,  1,120  acres,  consisting  of  the  eaat  half  of  Section  10,  west  half  at 
Section  20,  north  half  of  Sectif>n  29  and  northeant  quarter  of  Section  30,  all 
in  Town  54  North,  Riirjge  34  We.^t.  Tlie  Baltic  licj?  to  the  north  and  the 
Champion  to  the  .south,  with  undeveloped  lands;  emit  and  wet*!.  Tlir  Tri- 
mountain  has  a  very  heavy  .sand  overburden  surmounting  the  ledge,  hence 
it  is  no  tiimple  matter  to  siidt  shafts,  which  are  opened  by  .sinking  tltop-.shaflft 
through  the  sand  and  crosscuttirig  tc*  the  lode,  racing  thence  to  surface  on  the 
angle  of  the  lode.  The  Baltic  bed  runs  15'  to  50'  wide  on  the  Trimountain 
tract,  with  an  average  width  of  about  25',  the  lode  being  well  mineralized 
ocroas  its  entire  width,  mass  and  barrel  copper  occurring  near  the  walls, 
Maases  upwai'ds  of  a  ton  in  weight  have  been  found,  but  principal  values  are 
'  in  the  stamp  rock,  which  is  of  exceptional  uniformity  and  richness.  Shafts 
are  all  of  the  same  size  and  style,  f)eing  8x22'  outside  of  timbers,  with  three 
compartmefits.  framed  with  14x14''  bcanxs  exceptionally  heavy  timJ>ering 
being  required  to  witlistand  the  pressure  from  the  shifting  sand  above  the 
solid  rock.     Development  of  the  mine  was  begun  in  1H99. 

Shafts  1,  2  and  3  have  2,500-h*  p.  Kordbcrg  direct-aciieg  duplex  hoii 
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with  36x72*  cylmdere,  and  18'  drums  capable  of  raising  6-ton  skips  from  a 
depth  of  5,000',  and  No.  4  is  to  have  a  similar  hoist  eventually.  Shafts  have 
duplicate  shaft- roc  Id  io  uses,  40x62'  on  the  ground  and  84'  high,  eat»h  equipped 
witli  engine,  ateam-hammer  and  two  18x24"  crushers,  with  room  for  two 
additional  crusliers  ui  the  same  size,  and  2,000-ton  storage  bins. 

No.  1  shaft,  1,040'  deep,  sunk  at  an  angle  of  68",  is  about  210^  north  of 
the  Champion  boundan'  line,  Thii?  shaft  has  a  sand  overburden  of  about  40*, 
with  first  level  opened  168'  below  tl)e  rolbr,  le\'els  being  100*  apart  from 
thence  downward,  developing  a  long  stretch  of  exceptionally  uniform  stoping 
ground  of  high  grade.  Lying  parallel  with  and  about  65'  west  from  the 
Bahic  lode  Is  a  very  wide  amygdaloid,  carrying  s/ume  heavy  copper  and  con- 
siderable stamp  rock.  This  has  been  opened  by  a  crosscut  from  the  7th  level 
of  No,  1  shaft,  and  was  ejtplored  to  some  extent  during  1903,  but  nothing  of 
great  importance  found. 

No-  2  shaft,  1,(J23'  northeast  of  No.  1,  b  976'  deep,  and  sunk  at  an  angle 
of  68**,  with  practically  the  same  equipment  throughout  as  at  No.  1, 

No.  3  shaft,  1,027'  northeast  of  No.  2,  sunk  at  an  angle  of  68**,  is  9W 
deep,  with  a  sand  overburden  of  about  GC,  Ground  is  much  disturbed  above 
the  second  level,  but  the  formation  becomes  more  regular  at  greater  depth, 
showing  many  good  stopes.  The  shaft-rockhouse  \s  a  duplicate  of  those 
at  shafts  I  and  2. 

No.  4  shaft,  470^  deep,  went  into  commission  (Vtober,  1903.  ThiR  «haft 
has  a  temporary  hoist  good  for  a  depth  of  1,300',  and  is  showing  good  grounds 

Shafts  5  and  »>  arc  in  embryo.  At  the  site  of  No.  5  is  a  sand  ovcrburdeo, 
mixed  with  bnuUlers,  238'  in  depth,  which  will  prove  costly  and  tedious  lo 
penetrate.     No.  6  will  develop  the  Trimountain  t^rnlor>'  to  the  Baltic  line. 

The  principal  mine  buildings  and  machinery  are  in  the  neighlMjrhood  iji 
shafts  2  and  3.  The  machine  shop  is  32x45',  carpenter  shop  40x60^,  smithy 
25x45 '  and  warehouse  SOxfiO',  the  shops  being  supplied  with  modem  msr 
chiner>"  and  tools.  There  is  a  35Klrill  cross-corn p« mod  Rand  air  compressor 
at  No.  2  shaft,  wit  h  a  Deane  condcnji^ing  plant  in  a  separatee  buildin;g  adjoinitig. 
At  No.  3  shaft  the  power  plant  is  housed  in  a  68x180^  steel  building,  tlie 
plant  including  a  6<>-drill  air  r  «jmpre«.sor  secured  from  tlie  Arcadian,  a  Nord- 
berg  hoist  and  baltery  of  Stirling  water-lube  boilers.  There  is  a  large  coal- 
trestle,  Applying  fuel  to  the  boiler- zx>om,  and  a  cistern  at  No.  2  shaft  stof^ 
water  from  a  small  brook  for  the  boilers.  A  house  over  the  cistern  has  a  fiju 
pump,  with  hose,  for  deXense  of  the  mine  buildings  from  fire. 

The  company  has  upwards  of  100  good  dwellings  at  the  mine  Ifx^ttan, 
aU  new,  also  a  large  boarding-house  and  store.  The  location  is  growijig 
rapidly  and  is  improved  with  well  macadami£ed  roads.  The  mine  ia  sen^ 
by  the  Painesdale  branch  of  the  Copp>er  Range  railroad. 

The  100-acre  millsite  at  Beacon  Hill,  2  mile.s  west  of  Redridgc,  haa  about 
one  mile  frontage  on  Lake  Superior.  The  mill  is  176x2f>5\  of  steel  on  stone 
foundations,  equipped  with  4  Nordberg  stamps,  the  washing  machinery  for 
each  stamp  consisting  of  36  improved  Hodge  jigs,  6  slime  tables  and  on# 
Wilfley  table,    The  mill  has  a  small  but  complete  machine  shop  for  rppaira 
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[on  the  second  floor.     The  steel  boiler-house  lias  four  250-h.  p.  fttjrling  water- 
tube  boilers,  with  a  brick-lined  wlf-sup porting  steel  smokestack,   7'6'  in 
[diameter  and  165'  high.     At  the  rear  of  the  boiler-houae  are  3  t-oal  trestles, 
1  under  eAt'h  being  a  Cx7'  tunnel  400'  long  leading  to  the  boiler-roonwi,  the 
floors  of  the  sheds  forming  the  roofs  of  the  ttiiinels.     Water  is  piped  from  a 
dam  across  a  small  slreiim  1,000'  distant. 

tThe  steel  pump-house  at  the  millnite  hn.s  a  20,000,000-gaUon  Nordberg 
pump  taking  water  from  a  well  fc^ineeted  with  a  40*  riveted  steel  pipe,  running 
1,400'  to  an  intake  crib  in  Lake  Superior.  The  erib,  whir li  is  built  of  heavy 
timbers  braced  by  iron  rods,  is  42x56'  on  the  bottom  and  31'  high,  sunk  in 
21'  of  wat^r,  weighted  with  1,800  tomi  of  rock  and  anchored  into  the  sand- 
stone bed  of  the  lake  by  heii\T  iron  rods.  The  40*  water  pipe  is  laid  on  the 
floor  of  the  lake  from  the  crib  until  shallow  water  is  reached,  after  which  it 
lies  in  the  bottom  of  a  trench  hlasted  to  a  uuifonn  depth  of  11',  The  pipe 
b  anchored  betweeri  the  crib  and  the  end  of  the  trencli  by  cement  sunk  in 
Backa  on  each  side.  Mis(*ellaiu'oim  buildings  at  the  mill  include  smithy  and 
carpenter  shop,  each  iHxrW,  and  a  24x36'  warelu*y.sc,  The  townaite  of 
Beacon  Hill,  lying  on  t!ie  slope  abo%'e  the  niill,  haa  a  number  of  dwellings,  the 
townsite  and  mill  buildings  being  lighteil  by  ele<*tricity  supplied  by  a  dynamo 
in  the  engine-room  of  the  mill. 

The  Trimountain  began  productitm  Jan.  4,  1902,  with  one  leased  head 
ftt  the  Arcadian  mill,  starting  a  second  leased  head  in  April.  The  first  two 
hehds  in  the  Trimountain  mill  were  started  in  1902,  and  when  the  third  and 
fourth  heads  were  started  in  1903  use  of  the  Arcadian  mill  wius  discontinued. 
Production  of  refined  copper  wa.s  5,7:12,160  lbs.  jn  1902.  and  9,237,051  lbs.  in 
IdOiJ.  The  mill  ia  crushing  about  l,)StMJ  tons  daily,  l>ut  should  eventually 
reach  a  capacity  of  nearly  2,000  tons,  and  cnsing  to  the  magnificent  develop- 
ment of  the  mine,  additional  stamping  facilities  wiE  be  required  later*  The 
management  is  thoroughly  competent,  and  the  property  is  one  of  the  best  in 
the  Lake  Superior  tU^^trirt* 
TRDflTY  COPPER  CO.  CALlFORmA. 

(Jffice:  33  State  St,,  Boston,  Mass.  Mine  office:  Kennett,  Shasta  Co», 
Cal.  Organised  1900,  under  laws  of  New  Jersey^  with  capitalization 
|U,000,<KK),  shares  $25  par;  IW,(M>0  shares  listed  on  the  Bostim  Sttxk  Ex- 
eharige,  TIioh.  W.  Law.son,  president;  Wni.  Riley,  vico-prcj^idcnt ;  Homer 
Albers,  secretary;  Allrri  Arnold,  trc^usiirer;  preceding  ufiicers,  Louis  Auer- 
bach,  Arthur  P,  French,  Henry  H.  Arnold,  Frank  E.  Chase  and  Kenneth  K. 
Mcl^ren,  dirertor?*;  Austin  H.  Brown,  general  manager;  American  Loan  & 
Trust  Ck>,,  of  lioBton,  transfer  agent;  International  Trust  Co.,  of  Boston, 
registrar 

Ijands,  1,700  acres,  also  a  422-acre  smelter-site  and  a  patented  townsite, 
near  Kennett,  giving  a  total  area  of  3,655  irtcs.  Principal  mining  lands  are 
Ihe  Shasta  King  and  King  Copper  groups.  The  SI ia»i a  King  group,  1 2  claims, 
!•*  4  miles  eAst  of  Iron  Mountain,  on  the  south  fork  of  Squaw  creek,  adjoining 
the  Balaklala  mine.  Ekn'elopment  is  by  funnels,  main  tumiel  beiiig  7x8' 
»[id  1,145'  long,  with  double  tram-tracki^.     A  7xS'  double-tra<k  Uiiinel  in  also 
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being  driven  175'  lower.    The  mine  hns  About  7,4^'  of  underground  open^ 
ings  and  tli^  tract  has  been  ptirtially  explored  by  6,tllV  of  diamond  drill 
borings.     Ore  hiody  is  a  lense  uppmxinmtdy  15(y  wide  by  l.OO(y  lf>ng,  of 
unknown  depth,  giving  evirleni-e  of  strength  and  likely  to  prove  pei>isftent  to  ' 
gooil  depth.     The  mine  is  daimcM:!  by  ihe  matiagement  to  have  upwards  of 
l,(K)0,ODO  tons  of  ore  in  .sight,  with  luMrly  /jtKJ.CXM)  toor;  blocked  out  for  sloping  I 
at  the  elose  of  1903.     Tlic  er«tSiH'Ul  tunnels  driven  in  fmni  Ihe  sidc^s  uf  the] 
mountain,  are  connerted  l>y  drifts  in  the  ore  body.     Ore  is  a  low-grade  did- ' 
aeminated  ehahopynte,  averaging  frotn   2%  to  4%  copper,  with  about  |1 
gold  and  silver  vahies  per  ton. 

The  King  Copper  gn>up  of  22  c'laimi?»  about  2^  mile^  south  of  the  Shast* 
King,  haK  about  1,000'  of  development  work,  no  ore  having  been  found  in  j 
place  SLB  yet.     The  Statesman  group  b?  being  explored,  with  a  view  to  locatingl 
and  developing  silicious  ore-s  requln^d  for  fluxing.    The  Uncle  Sam  group,! 
held  under  option  and  lease  by  Ihe  Trinity^  is  alfMj  being  explored  for  fluxing] 
ores,  the  Trinity  having  large  bodie-*i  of  low-grade  eupriferoiis  iron-sulphides 
but  lacking  the  silieious  ore,s  required  to  make  free-smehing  furnace  mlvturi's. 
Some  oxidized  tire  hia^  been  fnnnd  at  and  near  .surface,  running  3%  to  8%| 
copper.     Surface  improvements  include  an  office,  assay  oHirPj  hospital,  wap 
house,  shopst  and  al>oui  25  dwellings  for  employes.     The  operating  ]>lanl  )mu 
steam  power,  a  O-drill  air-eornpressor,  power  drills  and  one  diamond  drill,] 
The  smelter-site  at  Kemiett  is  8  tniles  from  the  mine,  with  whieli  it  ia  eon 
neeted  by  railroiid*     Grading  for  75<K-ion  reduction  plant  was  discontinued  ' 
1901. 

The  Trinity  has  a  lai^e  body  of  ore,  but  this  is  of  low  grade,  wnth  sUiciouatj 
ores  for  Ituxing  still  lacking.     The  property  can  be  made  a  success  only  by] 
working  on  a  large  scale.     The  mine  is  not  yet  in  poiiition  to  feed  a  smelter. 
Only  a  small  force  has  been  employed  since  1901,  and  the  annual  statemental 
of  the  company  carefully  conceal  its  true  financial  posit ioti. 
TRIUMPH  GOLD^COPPER  CONSOLIDATED,  SMELTING, 

LAND  A  IRRIGATION  CO. 

A  fniud,  promote* i  bv  the  notoriouR  Wernse  gang  of  f^windlers. 
TROtIT  CREEK  COPPER  MINING  C0» 

Letter  returned  unclaimed  frt>m  former  office^  Taeoina*  Wash. 
TROY  COPPER  CO.  ARIZONA. 

Snci  ceded  l«y  Troy -Manhattan  Copper  Co, 
TROY  GOLD  MINING  CO,  COLORADO* 

Mine  office:  Granite,  Chaffee  Co.,  C^olo*     G.  Falconer,  su|>^rmtendent. 
Ores  carry  gold,  sib  er  and  copper.     Hai%  steam  power  and  20-ton  concen-J 
t  rat*^>r, 
TROY-MANHATTAN  COPPER  CO.  ARIZ0NA*1 

OtTice:  .505  F'ostal  Telegraph  Bldg,,  New  York,     Mine  offieer  Troy,  Pimd 
Co.,  Ariz..     Kmployf*  abc»ut  75  men.     Organized  July,   UM)2,  under  law»  of  1 
Maine,  with  capitalization  $3,()rXJ,0()(»,  shares  flO  par;  issued,  f2,5<KM»<l*'^  i 
Present  company  is  an  ivmalgamation  of  the  Troy  Copper  Co.  and  the  Man- 
hattan Copper  Co»,  which  had  adjoining  properties.     John  W.  Sl-^srin. 
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dent;  Vincent  V,  Tommins,  secretary;  Chas.  H.  Cutting,  general  manager; 
Thos.  KavaoBugh,  supjerintendent.  At  annual  meeting,  April  28,  1903,  com- 
p&ny  had  a  cash  balance  c»f  $60,427.97,  with  69,331  shares  unissued,  and  was 
without  accrued  liahilitici*. 

Lands,  approximately  1/200  Bx^res,  are  in  the  Troy  district,  with  5  claims 
more  or  le^  dcvciiipcd,  principal  work  l>ein|?  on  the  Troy  prcjpcHy,  which 
includes  the  Ahcc  tind  either  groups,  with  ngj^re^nie  area  of  567  acres.  The 
Trtjy  has  1  .nhaft.^,  tnclucliug  a  500"  two-coinpnrtUH^tit  mjiin  shaft,  with  about 
l.tlOiy  of  tunnels*  The  main  workinp  tunnel  uf  the  Aliic  m  about  1,700'  long, 
and  will  intersect  the  lode  iit  a  depth  of  nearly  80t)',  It  ih  planned  tti  con- 
nect the  mouth  of  this  tunnel  with  the  smelter  by  an  aerial  tram-  Orvn  of  the 
Alice  are  oxidesi  and  sulphides,  ranging  8%  to  16%  in  tenor,  smelter  returns 
for  1902  having  given  an  average  of  about  10%  copper.  Vein  in:  3'  to  11'  in 
width,  increasing  at  bottom  of  shaft,  where  it  is  very  soft  and  requires  spill- 
ing. The  Slsson  shaft  shows  a  6'  vein  of  sulphide  ore,  apparently  a  fissure  in 
limestone,  said  to  average  al>out  5.5%  copper.  Equipment  includes  2  gaso- 
line hoists,  a  Lcyner  air-compressor  mid  an  elect  rir  plant. 

The  company's  00-ton  smelter,  at  Riverside,  on  the  Gila  river,  has  been 
in  operation  intiTmittcntly  since  early  in  1901,  having  experienced  consid- 
erable froublp  \\-ith  shortages  of  both  coke  and  water.  It  is  planned  to  in- 
crease the  smelting  capacity  to  250  Urns  daily  on  completion  of  the  Phcetiix 
&  E^astem  raUroad,  which  should  reach  Riverside  in  1904,  atrd  will  pro^e  a 
great  benefit  to  the  company,  as  the  costly  wagon  haul  of  75  miles  has  been 
a  serious  handicap  in  the  past*  The  company  is  said  to  have  expended  about 
t500,t)00  in  devclopoicnt  and  equipment,  and  the  prt>pcrty  is  regarded  as 
valuable,  if  given  the  railroad  facilities  absolutely  necessary  for  its  profitable 
operation. 
raUE  BLUE  COPPER  MITfES,  LTD.  BRITISH  COLUMBIA. 

Lands,  6  claims,  on    HniiJHcr  Creek,  Slocan,  British  Columbia. 
TRUST  RUBY  MINE.  COLORADO. 

Letter  returned  unclaimed  from  fonncr  office,  Ouray,  Ouray  Co.,  Colo. 
TSCHOUDAK  MINE.  '  '         RUSSIA. 

A  small  producer  in  the  Russian  Altai.     Ore  is  chalcopyritc,  with  quartz 
gangue,  in  n  vein  ranging  up  to  24'  in  width. 
TSUBOI  MINE,  JAPAIT. 

Mine  office;  Tsuboi-mura,  Kume-gori,  Mimasaka,  Japan,  Ore  is  chal- 
eopyrite,  associated  with  iron  pyrites,  averaging  13%  copper  and  0.2% 
silver,  occurring  in  three  principal  veins  of  2'  t<»  i'  uidlh,  running  parallel 
to  plane  of  stratification  of  paleozoic  clay-slate  and  schalkjstein.  Production 
in  1000  was  183,876  lbs.  of  refined  copper. 
TUBUTAMA  MINING  &  REDUCTION  CO.  MEXICO. 

Mine   office:   Tubutama,    Altar,    Smora^    Mcx.     l.andf?,    300    jjcrteupn- 
cias,  including  a  number  of  antiRua.s,  adjiiining  the  Sonora  Mining  A'  MiUing 
Cov      Prnperty  mid  to  be  promising. 
TUCK  MIITE.  VIRGINL^ 

L^ndeveloped  propt^rty  in  Halifax  Co.,  Va.     Fully  described  in  Vol*  XL 
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of  wood,  has  one  42x120*  Allis-Chttlmers  water-jacket  blast  furrmce 
of  250  tons  daily  capacity,  wiiVi  room  Tor  a  second.  The  siiielier  has  SOO-loo 
ore  bins,  with  central  bottom  discharge,  emptying  into  cars  nuining  oo 
raUs  into  the  smelter,  where  charging  is  done  by  hand.  The  luniBC^e  hw 
a  water-jacket  fonjhearth  for  matte,  dag  discharging  into  a  settler,  thence ^| 
into  a  sluice,  where  it  is  granulatc'd  and  washrd  away  by  wat«r.  The  dust-  ^^ 
flue,  8x11x165',  arched  over  with  corrugated  iron,  leadg  t^  a  90*  smoke- 
stack of  7'  diameter.     The  smeUei  idso  has  a  ccjinplete  electric  lieht  ptant. 

The  .smelter,  which  burns  civnl,  wa«  blown  in  l>oc.  16,  11I02,  and  pro* 
duction  in  1JV03  was  3,f>tM,l74  lbs.  of  refined  copjicr,  121,932  o«.  silver  and 
6,620  02.  gold.  Production  for  1111)1  will  probably  be  aljout  4,500,000  llw, 
of  copper.  The  company  neUe<l  a  pnjfit  of  iT*,l>2l  iSs.  Id.  for  the  year 
ending  April  30,  1903,  with  all  constniction  work  rluirgixl  directly  to  oper- 
ating expenses,  and  smelter  in  operation  only  107  days.  The  mine  ha*  beea 
extensively  developed,  suflicient  time  having  been  taken  to  do  Ihe  work 
thoroughly  before  prr>du<'tion  was  liegun,  and  as  a  consequence  work  is  piro- 
greasing  smoothly  and  satisfactorily  in  every  depart tnent.  Owing  to  the 
excellent  average  grade  of  it«  orc«,  the  financial  strength  of  the  company, 
and  it6  sound,  conservative  management,  the  Tyee  is  a  property  of  thoroughly 
demonstrated  value,  and  hm  excelltMit  prai*pect«  for  long  life  and  handsome 
profits. 
TZAREVO-ALEXANDROVSKI  WORKS,  SmERIA, 

Office,  mine  and  works:  Semipalitinsk,  Siberia.  Mines  are  rather  proiii^H 
ifling,  though  but  slightly  developed,  and  give  an  average  annual  produc-^' 
tion  of  about  250  tons  of  refined  copper, 
XJDO  mtfE.  JAPAH. 

Mine  office:  Usagi-mura,  Mikawa-gon,  Izumo,  Japan.     Ores  are  dialcopy-J 
rite  and  bornite,  accompanied  by  hematite  and  limonite.  in  a  icm  3'  to  IS^^ 
wide  and  32r)'  long.     \\i\^  cxteuHively  worked,  1870-1881^  but  pri?5eni  pro-  ' 
duction  is  trivial,  vein  being  nearly  exhausted, 
tJGURCHAlSKA  k  GALIZ0RSKI  MINES.  RUSSIA, 

(Jliice:  care  of  G.  Chaimazidi,  manager,   Balum,  Russia.     Owned  by^^| 
Kundercjv     Bros,     Mines    are    small    producers,    in    the   government    of^^ 
Elizabcthpol. 
triKTAH  COPPER  STTliMIT  CO.  UTAB. 

O  If  ice:  25  Equitable  Bldg.,  Boston,  Maaa.     Mine  office:  Vernal^  Uintall 
Co.,  Utah. 
ULIDA  GROUP.  CAUFORIIIA- 

Office:  care  of  Wm.  L.  Hunter,  owner.  Lone  Tine,  Cab  Land*,  S  pros- 
pects, in  Inyo  county,  California,  showing  contact  veins  betwe*^n  limestone 
and  granite  carrjdng  auriferous  and  argentiferous  mahiehiteand  lelrahedrii*^ 
with  occasional  cuprite.  Has  made  small  smelter  shipments  of  hand-ported 
high-grade  ore. 
UNA  WEEP  COPPER  MIKIIfG  &  SirELTUrG  CO.  COLOI 

OfTjce:  care  of  James  \\  Howard,  secretary.  Grand  Junction, 


UNA  WEEP-UNION.  6dl 

Lands,  6  cbims  and  a  millsit^,  in  the  Unaweep  district,  with  a  limited  aniount 

of  development. 

TJHCLE  SAM  CONSOLIDATED  MIRmG  CO.  UTAH. 

Mine  office:  Eureka,  Juab  Co.,  Utah,     Ores  carry  gold,  silver,  copper 
and  lead.     Has  steam  power  and  employs  about  25  men. 
UNCLE  SAM  COPPER  CO.  ARIZONA, 

Office:  523  Douglas  Bldg.^  Los  Angeles,  CaL  Mine  office:  Gilbert, 
Yavapai  Co.,  Ariz.  Milo  Baker^  president;  W*  T.  Somets,  gecretary,  trea«- 
urer  and  general  manager.  OrgatiizetJ  July,  1901,  under  laws  of  Arizona, 
with  capitalisation  $1,(XH;MM10,  shareti  $1  par.  Lands,  12  claims,  area  240 
acres,  shomng  several  ore  bodies,  of  which  one  is  being  de\"c!oped,  this  having 
an  eat'unated  width  of  165',  opened  by  a  188'  shaft »  giving  as&ays  of  $20 
to  $40  per  ton  in  copper,  gold  and  silv^er,  from  oxide  and  sulphide  orea,  mainly 
the  former,  the  latter  being  very  rich  in  gold  and  silver.  Property  is  12  miles 
from  the  Santa  Fe,  Prvscott  ii  Phoenix  railway. 
UNION  COPPER  LAND  &  MINING  CO.  MICHIGAN. 

OfSre:  (50  Slate  St.,  Boston,  Mai^.  Local  office:  care  of  J.  A^>ne^  Sher- 
man, agent,  Houghton,  Mi*  h.  Reinrorporated,  1893,  under  laws  of  Michigan, 
with  capitalization  $2,r*<)(),0(Kl;  shares  $25  par;  i.'^sued,  $2;fXK),000.  Annual 
meeting,  fourth  Thursday  in  March.  H.  F.  Fay,  president ;  Geo.  G.  Endicott, 
secretary  and  treasurer;  preceding  officers,  John  C.  Watson,  Rogers  L. 
Barstow,  C.  D.  Coffin  and  Ja«.  Chynowelli,  dirertora;  Old  Colony  Trust  Co., 
of  Boston,  registrar.  Lands,  about  2(>ft  difTt»rcnt  parcels,  are^  upwards  of 
7,000  acres,  practically  alt  on  the  mineral  belt,  in  Keweenaw,  Houghton 
and  Ontonagon  counties,  Michigan.  Much  of  the  land  h  covered  with  val- 
uable timber,  including  pine,  hemlock  and  hardwood,  mainly  the  latter. 
Company  had  a  cash  balance  of  $K3,R55  on  hnnd  January  1,  1903.  One 
tract  of  240  acres,  adjoining  the  Miskwabik,  may  be  consolidated  \^itli  the 
Miskwabik  and  Fedenil  in  a  new  mining  company. 
UNION  COPPER  MINING  CO.  CALIFORNIA. 

Mine  office:  CopperopoUs,  Calaveras  Co.,  Cal.  David  Roes,  superin- 
tendent. Controlling  stock  interest  is  owTied  by  eRtate  of  Fredk.  L.  Ames, 
of  Boston.  Lands  include  the  Union,  Keystone  and  Empire  minei?,  alao 
2  claims  adjoining  tike  Alto  in  Del  Norte  To.,  CaL  Mines  were  opened  in 
IHCl,  and  were  ronsidera(>le  producern,  paying  fair  dividends,  circa  ISfjl- 
IS06.  Formation  is  a  black  pyritoiiH  .slate  in  amphiholile  isrhistt^,  tliLH  belt 
running  from  Twohunne  county  on  the  south,  through  Calaveras  into  Amador 
Ciiunty  on  the  north.  The  vein  of  pyritous  slate  is  3'  to  40'  wide,  with  i^triko 
of  SO''  east  of  sfuith  and  a  dip  of  30^*  to  the  ^ast.  (jre  occurs  i^  lenses  of  15' 
average  width,  connected  by  stringerh*,  main  lense  being  2'  to  40^  wide  and 
600^  long.  The  altenition  jsone,  about  3ty  in  depth,  carrier  rich  oxides  and 
carbonates,  and  some  native  copper,  below  which  occurs  chalcopyrite  carr>'ing 
neither  gold  nor  silver  and  uausually  free  from  arsenic,  antimony,  bismuth 
and  other  undesirable  elements.  So  pure  is  the  ore  that  the  blister  copper 
therefn>m  makes  good  wirebars  without  electrolytic  refining.  Ore  is  classified 
in  two  grades,  as  smelting  ore  of  10%  to  1 1%  tenor,  and  leaching  ore  carrying 
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6%  to  6.6%  copper  ^fain  abaft  is  60'  deep,  holtomed  in  a  15'  lense  of 
mediym-grade  ore,  and  the  mine  ha«  a  mile  of  o|)oning}*  m  ore.  Equipment 
Includes  a  gcK>d  hoist,  pumpfi^  etc,  with  nwessary  mine  buildings.  A  100-ton 
Orford  smelter,  instftlled  1889,  is  not  in  bla^.>  operations  t>eing  conlined  to 
le.'ichirig  the  oh!  dumps,  which  are  extensive,  with  a  force  of  about  W  men. 
UHIOIT  COPPER  mNING  CO.  NORTH  CAROLHIA. 

Office:  11  Broadway,  New  York.  Mine  office:  Gold  Hill,  Rowan  Co., 
N.  C.  Employs?  about  50  men.  Organized  1899,  under  laws  of  New  Jersey, 
With  capitalization  $3,000,00*3,  shares  $10  par,  Calvin  H,  Alien,  preddenl; 
Temple  T.  Berdan,  secretary ;  John  A.  Traylor,  siipt'rintendent, 

Land^,  about  1,150  acres,  some  15  miles  from  Salisbury,  in  Rowan 
and  Cabarrus  counties.  North  Carolina,  well  wat^ered  and  timbered,  ahow*ing 
13  copper  veins  and  one  vein  each  of  gold,  sUver  and  lead,  a  little  work  having 
been  done  on  \he  silver  and  gold  veins.  Principal  mining  developmenU 
are  on  the  "  Big  Cut  "  copper  vein,  with  10  shafts,  the  3  main  working  sliafts 
being  about  500'  deep  each.  This  ore  body  carries  a  little  native  copper 
and  oxidiased  ore  in  the  uppi'r  portion,  with  chalcopyrite  below,  and  is  claimed 
to  average  10%  copper,  3  to  30  oje.  silver  and  $1.50  to  $7^50  gold  per  ton. 
Dr.  A.  R.  LeDoux,  however,  foutui  only  4%  to  5%  copper,  3  to  5  ob.  silver 
and  40  cents  to  $1 .20  gold  per  ton.  The  mine  has  a  concentrator  and  smelter, 
planned  to  have  ultimate  capacities  of  500  tons  each.  The  smelter  haa 
roasters  and  tw*o  40-ton  blast  furnaces,  blown  in  September,  1901,  and 
blown  out  June,  1902,  since  which  time  the  mine  has  shipped  concentrates 
only. 

Machinery  plant  is  extensive,  though  not  well  planned,  including  27  j 
boilers,    18  hoists,  3  air  comproj^sors  and   electric  liglit   plant*     Ptopertf  j 
has  four  dams,  with  storage  capa^'ity  for  3  montlis*  operation^  and  a  25,000*  ] 
flawrnilh     Buildings  inrlude  a  concentrator,  smelter,  45x75'  machine  shop, 
40x00'  smithy,  iron  and  bra«s  foundry,  sundr\'  engine  and  IxiUer  ht»U8e««  a 
stable  for  400  horses  and  mules,  ofBce  buikltng,  52'room  hutel  and  about  130 
dwellings.     Companj^'s  affairs  have  been  badly  handled  in  the    past,  butl 
present  management  seems  developing  along  more  conservative  and  safer 
lines. 
innOlf  COPPER  MINING  CO.  WYOMBIG.  h 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo,     Organized  under ^| 
laws  of  Wyoming,  with  capitalization  $1,(KK),0CM1,  shares  $1  par.     Henry  C* 
Hf?dges,  president;  A.  E.  Mosier,  secretiiry.     LandB,  1(X>  acres,   3  miles  from 
Encampment.     Has  steam  power  and  limited  development,     Offieere  stand 
well,  and  property  In  cotisidered  promising. 
trmOlf  COPPER  SMELTING  CO. 

A  fraud,  promoted  by  the  notorious  Wemse  gang,  of  St.  Louis. 
UNION  DEVELOPMENT  CO.  CALIFORNIA. 

Property  is  tbe  Juanitii  claim,  in  the  Morrow  district,  26  miles  cost 
Johannesburg,   San   lieniardino  Co.,  Ca.!.,  showing  a  contact  vein  betwet 
granite  and  linieatone,  carrying  auriferous  clmleop>Tite  with  talcoae  gmnguei 
opened  by  4  .'=ihafts,  deepest  212'. 
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UmON  ORE  EXTRACTION  &  REDUCTION  CO.  COLORADO. 

Office:  828  Equitable  lildg.,  l>iiver  Colo,     Works  office:  31st  &  We- 
sts,, Denver,  Colo.     F.  B.  Spalding,  presideiit;  Peter  W\  McCaffrey, 
^ce-president  and  general  manager;  Wm.  J.  Smith,  secretary.     Has  a  plant 
using  the  Gardiner  copper  leaching  and  preci  pi  tilting  procesa,   witii  daily 
miUing  capacity  of  300  tons  and  leaching  and  precipitating  capaeity  of  75 
tons. 

mNAS  uinoN  y  constancia.  biexico. 

Office  and  miues:  Iiid6,  Durango^  Mexico,  Heinaldo  E.  Avila,  general 
manager.  Country'  rock  ta  andesite,  showing  9  ore  bodies  carrying  cbalcopy- 
rite,  galena  and  spahlerite,  associated  with  iron  pyrites.  One  ore  ImkIv  under 
development  averages  2  meters  width  and  h;ijj  been  opened  by  a  shaft  of 
18m,  and  tunnels  of  70m.  and  lOOm.,  giving  finst  grade  ore  averaging  43% 
lead,  100  oe.  silver  and  5-4  oz,  gold,  and  hccoiuI  grade  ore  averaging  4%  copper 
and  20  oz.  silver.  Ores  show  a  lit  lie  native  copper,  Minea  were  opened 
hy  the  Spaniards  in  the  .Sixteenth  Century,  Smelter,  4  miles  from  the  mine, 
1ms  two  30-ton  water-jacket  blant  furrmces,  shipping  matte  produced  to 
the  Aguascalientes  works  for  conversion  and  refining.  The  management 
contemplates  deepening  main  shaft  50m.  and  adduig  a  hoist  and  gas 
producer  in  1904. 

tmrrED  alkali  co.,  ltd.  spais. 

Offices:  St.  HelenSp  England,  Mine  office:  Huelva,  Sj>ain.  Vvm. 
Guthrie  Bowie,  mine  manager.  Capital,  £8,750,000.  Compivny  Is  a  chem- 
ical and  manufacturing  corporatirtn,  with  which  copper  minium  in  merely  a 
email  branch  of  the  general  ba^sine**.  Haa  large  works  at  St.  Helens,  Ilmw 
corn^  Flint,  Widnea  and  Glasgow,  making  extensive  use  of  Spanish  and  Por- 
tuguese p}Tites,  which  are  burned  for  sulphur,  the  cinder  of  the  cupriferous 
pyrites  being  leached  for  copper.  The  principal  copp^T  holdings  of  the 
company  are  the  Monte  Rubio  group,  held  under  leoi**  from  C.  it  J,  Sundheim, 
this  including  the  Monte  Rubio,  Gil)rallar  and  Atbalcal  Arbalcal  mines, 
having  a  combined  area  of  about  100  bectareas.  These  are  ancient  properties, 
worked  only  to  the  level  of  the  nearest  stream  in  the  Roinaii  era,  these  old 
workings,  though  comparatively  superficial^  diselosuig  enonnous  masses  of 
ore,  occurring  as  oxides,  carbonates,  sulphides  and  sulphate,  with  iron  ore 
gangue,  indicating  the  existence  of  large  bodies  of  unuUorcd  iron-copper 
sulphides  at  greater  depth.  Company  also  has  sundry  undeveloped  mineral 
leases  on  the  river  Guadiana,  and  plans  building  a  22-kiIometre  niilway  from 
Monte  Rubio  to  Coina  Veral,  on  that  ri\'er,  and  constructing  wliarv^es  at  the 
latter  point  for  shipping  ore  to  Great  Britain. 
UHITED  COPPER  CO.  MONTAIIA, 

Offices:  31  Nassau  St.,  New  York  and  26  Equitable  Bldg.,  Boston, 
Mass.  Bime  office:  Butte,  Silver  Bow  Co.,  Mont.  Employs  approximately 
1,600  men,  though  subsidiary  mining  companies.  Organized  Apr.  2S,  1902, 
under  laws  of  New  Jersey,  with  capitalization  S8O,00O,O00,  in  $,'>,iXK>,0CM3  of 
3%  preferred  stock  and  $75,000,000  common  stock,  par  1100,  of  which  all 
the  preferred,  and  450,000  shares  of  common  have  b^en  issued.    Said  to  have 
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begun  business  May  I,  1902^  with  |(KX},000  cash  surplus.  F.  August  Heini 
president;  Arthur  P»  Heinxe,  first  vk-e-pnjisiclent ;  John  MacGinnb,  set'oi 
vice-president;  Stanley  Gifford,  sei-retary  and  treAiiurer;  F.  A-  Hcinxe^  Jol 
MacGinnis,  Stephen  E,  Nash,  A.  A.  Brovvnlee,  Hugo  BIu  men  thai,  A,  PJ 
Heinze,  Jacob  Lnngelotli,  Frederick  W.  VVhittridge  and  G.  Reuaeni?,  directonj 
Hallgiirten  J:  Co.,  of  New  York,  transfer  agents;  MetropoHtan  Trust  Co.,  ol 
New  York,  registrar.     Common  stock  is  h^teti  on  the  Boston  exchange. 

The  United  Copper  Co.  is  a  securities  holding  corporation  solely,  orgjUk- 
iaed  on  the  «anie  general  lines  as  its  great  ^^ial,  the  Amalgamated  C<»pper  Co. 
F.  August  Heinze  and  his  associates  in  the  Montana  Ore  Purcliasing  Co.  are 
credited  with  holding  considerably  more  than  a  controlling  interest  of 
atock  issue.    The  United  Clipper  Co,  began  business  as  the  owner  of  76, 
fihai-ee  of  stock  of  the  Montana  Ore  Purchasing  Co.,  123,500  shares  of  Nip] 
ConaoUdated  Copper  Co,,  950,000  share>?  of  the  Belmont  Mining  Co,,  1,900J 
shares  of  Cora- Rock  Lsland  Mining  Co,,  and  2,950^000  shares  of  Minnie  Healy 
^Mining  Co.,  this  being  95%  of  the  stock  issue  of  each  company  najued.     The 
United  Copper  Co,  also  owns  the  entire  issue  of   $t/KX),000  fir^t-mortgage 
bonds  of  the  Montana  Ore  Purchasing  Co.  and  the  entire  issue  of  $2,500,1 
first-mortgage  bonds  of  the  Nipper  Consolidated  Copper  Co,     The  princi; 
value  of  these  lioldings  lies  in  the  stock  of  the  Montana  Ore  Purchasing  O 
which,  with  its  various  subsidiary  corporations,  is  engaged  in  extensi^*e  \i 
gaiion  with  the  Amalgamated  Copper  Co.,  there  being  nearly  100  separ» 
actions  at  law  between  these  corporations,  with  no  seeming  possibility  ihi 
the  litigation  will  ever  be  ended,  except  by  the  colkpse  of  one  of  the  coi 
panies  or  by  mutual  agreement  outside  of  the  courts.     The  Johnjitown  an 
Rarus  mines  of  the  Montana  Ore  PurcliHsing  Co.  adjoin  (he  Fennsylvam 
mine  of  the  Boston  <fc  Montana  Co.,  controlled  by  the  Amalgamated,  and  th( 
titles  and  aflfairs  of  all  these  companies  are  involved  in  a  hopdcs6  fog  of  U 
tion. 

Production  of  refined  copper  by  the  subsidiary  compames  of  the  Unitwl 
Copper  Co.  was  alM)Ut  28,500,000  lbs.  in  1903,  and  for  the  year  ending  June 
1,  1903,  profits  of  the  various  subsidiary  corporations  were $601,25*).  Divi- 
dends paid  in  1903  were  $150,<.M¥K  Pnujurtive  capacity  of  the  various  mitu 
controlled  by  this  company  Is  about  3,000,000  lbs,  per  month,  when  worici 
full  forces. 
UNITED  COPPER.GOLD  BOKING  ^  EXTRACTION  CO,  ARIZONA. 

DphiL     Property  absorbed  by  Eagle  Coppor-Gold  Mining  kS:  Milling  (^o. 
mnTED  GOLD  &  COPPER  CO.  NEW  MEXICO  &  CALIFORNU- 

Office:  801-159  La  Salle  St.,  Chicago,  111.  Branch  offices:  New  York, 
Columbus,  Ohio  and  Santa  Fe,  N,  M.  Mine  ofhce:  liordsbiirg,  Grant  Co., 
N.  M.  Organized  1902,  vmder  laws  of  New  Mexico,  with  capitalixation 
15,000,000,  shares  Si  par.  R.  M.  Wilbur,  president;  W,  F,  Weyburn,  are- 
retary;  Wilson  I.  Davenny,  assistant  secretary;  D.  A.  Walker,  tre&surer. 
Lands  are  in  New  Mexico  and  California,  New  Mexico  holdings  are  4  gtt»u: 
area  400  acres.  The  first  group,  about  5  niilc^  from  Santa  Fc,  shows  jiurif*! 
erous  and  argentiferous  oxide  and   carbonnte  ores  of  copper,    Tbc  second 
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J^ew  Me.xican  gfoupof  7  rlaiim,  area  1  iU  acres,  is  in  the  GalliniiJ?  Jistrit't  of  j 
Lincoln  county,  uliovving  u  dike  ranging  Iff  to  lOCy  in  width  carrying  copper, 
gold  aiid  silver.  Tlie  third  New  Mexican  group  i»  4  clabns,  area  120  acres, 
in  the  San  Andreas  district  of  Socorro  county,  shomng  two  large  fissure  veins 
giving  good  a.ssa3'  vahies  in  copper,  lead,  silver  and  gold.  The  fourth  group 
of  5  claims,  area  100  acres,  is  in  the  Shakespeare  or  Virginia  district  of  Grant 
county,  and  ia  being  developed.  Company  is  also  opening  gold  mines  in  the 
Cherokee  district,  aljont  !0  mUes  from  Orovilk\  Butti*  county,  California,  on 
8  claims,  area  100  acres,  carr>'ing  gold  placers  and  a  quartz  lode,  latter  having 
an  SOCK  tunnel  ami  about  1,700'  of  underground  op<?mngB.  California  prop- 
erty is  well  spoken  of,  but  company  hn»  l>een  ptiying  dividends  and  selling 
stock  simultaDeously,  which  is  a  policy  timt  cannot  be  too  strongly  con- 
demned. 
UNITED  GOLD  &  COPPER  MINING  CO.  COLORADO  &  NEW  MEXICO. 

OfBce:  32  Broadway,  New  York.     Mine  office:  Turret,  Chaffee  Co.,  Colo* 
Capitalisation  $1,500,000,  shares  $1  par.     Hns  mining  cljiinis  in  the  Turret 
district  of  Colonido  and  near  the  Santa  Rita  niine^  in  New  Mexico,  and  prints 
very  alluring  advertisements  about  what  it  intends  doing. 
UNITED  METALS  SELLING  CO. 

Office:  11  Broad \\'ay,  Neu-  York.  Organized  1899^  under  laws  of  New 
Jersey,  with  capitalijsation  $5,000^000,  sharas  J 100  par.  Dividends  were 
10%  in  1902-  Jesse  Ijewisohn,  president;  Urban  H.  Brriughton,  treasurer 
aad  general  manager.  The  company  does  a  general  brokerage  business  in 
metals,  the  great  bulk  of  its  trade  being  m  copi>er,  of  w!ucli  it  is  much  the 
largest  sale-n-agent  in  the  world.  Is  rlos^'ly  affiliated  with  the  Ainalgainated 
Copper  Cn, 
UNITED  MINING  &  DEVELOPMENT  COM-  CALIFORNIA  &  MEXICO, 

PANY  OF  AMERICA. 

Office:  tl<j  Broadway,  New  York.  Capitalization  $10,000,000,  shares 
flO  par-  John  Thomson,  president;;  John  R,  Stanton,  vice-president;  T.  C. 
Martin,  secretary;  E.  F.  Phelps,  treasurer;  Albert  Freenmn,  general  manager. 
Ib  a  promotion  and  development  company,  formed  to  open  and  finance 
mines  along  much  the  .'^aine  lines  as  the  Venture  Corporation  of  Lon<ilon. 
Holdings  include  40  acre>!,  known  as  the  King  Solomon  mine,  at  Valley,  tJal- 
averas  county,  California,  and  the  Nevada  de  k-s  Miches  mine,  of  107  perten- 
enciaa,  area  2t^l  acres,  in  the  Fuerte  district  of  Sinaloa,  Mexico.  The  Cali- 
fornia property  lias  aliout  2,000'  of  underground  openings,  giving  assays  of 
112  to  S15  per  ton,  in  golcJ  and  copper,  A  Ultie  development  Ims  also  been 
secured  on  the  Sinaloa  property. 
UNHED  ARIZONA  COPPER  CO.,  LTD,  ARIZONA. 

Officer:  as,  Broad  Street  Ave.,  London,  E,  C,  Eng.  Rt.  Hon,  Eari  of 
Orford,  chainnan;  W.  P.  Guthridge,  mine  manager;  J.  F.  Shearer,  secretary. 
Capital,  nominal,  £200,000;  issued,  £160,000.  Lands,  54K>  acres  in  Pinall 
county,  Arizona,  bought  for  £160,000,  caah^  carrying  auriferous  and  argenti- 
ferous copper  ores.  Main  shaft  is  600'.  Has  developed  considenible  ore 
bodies*     Equipment  includes  30-ton  smelter  and  leaching  plant ;  erection  of 
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UHVtoti  sjnielter   contcttiplatttl.     On*  srnolled   in  llie  jjaM  is  ?aid  to  have 

averaged  9%  coppHr,  wjtli  rousideraltle  pokl  and  silver  values. 

UNITED  BINGHAM  GOLD  &  COPPER  MINING  CO.  UTAH, 

Office:  Halt  Lake  City,  Utah.  Mine  oiHce:  Bingham  Canyon,  Salt  Lake 
Co,,  Utah.  Louis  Moure,  president;  Adrian  Hanauer,  Jr,.  aecreUry ;  Hany 
Joseph,  superintendent,  Lands^  several  acres,  patented.  Is  developinu  by 
the  Snowstonn  tunnel,  wliich  has  opened  a  4'  vein  assaying  2%  copper,  25% 
lead  and  up  to  $8  gold  per  ton, 
UNITED  BUFA  MINES,  MEXICO 

Office:  I  Exchange  plare,  Jersey  City,  N,  J.     Organised   19t>3,  undi»r 
la^'a  of  New  Jersey,  with  eapitalization  $300,000^  shares  $1  par,  to  mirit* 
rapper  and  other  ores  in  Mexico, 
UNITED  GERMAN  COPPER  BUNES,  LTD,  GERMANY. 

Letter  returned  un<'lniitied  from  fonner  office  in  London.      Lands  of 
eompauy  were  at  Miinster-am-Stein,  Ba\*aria,  Germany. 
UNITED  GLOBE  MINES.  ARIZONA. 

Office:  99  John  St,,  New  York.  Mine  office:  Globe,  Gila  Co.,  Ariz,  Jaj?. 
Douglas,  president;  Geo,  Notman,  secretary  and  treasurer;  NLles  S,  Berray 
superititendent.  Capitalization  said  to  have  been  increased  in  1903  from 
$1,300,000  to  $2,3IKI;0(H).  Lands,  20  patented  and  9  unpatented  clainMS 
lying  next  west  of  the  Old  Dominion  group,  also  3  milkites,  in  the  Globe  dls- 
Irict,  Mine  Is  extensively  developed  and  ver>'  wet,  having  a  765'  3-compart- 
tnent  main  sliaft,  showing  an  ore  chute  30'  wide  and  700'  long  on  tlie  7tij  level^. 
aveniging  4%  and  upwards  in  copper.  Ore  bodies  are  extensive  but  enutic,.] 
and  ore  is  highly  siticious,  requiring  heavy  iluxing.  Leasers^  luive  shtppedi 
ores  averaging  20%  copper  and  1  ox.  to  15  o«.  silver  per  ton^  but  the  liigh- 
grade  ore  made  by  the  company  averages  about  H%  copper.  Mine  haa  a 
200*ton  smelter  and  made  h3(J^<XM)  1I»k.  of  refiried  njpper  in  1901,  butsincn 
idle.  Largest  production  \va^s  4, 451, ISO  lbs,  in  1899,  The  mine  b prepared 
to  produce  about  20(1  tons  of  ore  daily,  and  this  output  could  be  Incn^a^ed  at 
a  pinch.  Property  is  to  be  operated  under  a  close  working  agreement  with 
the  Old  DomiiHon  mine,  details  of  this  arrangement  being  gi%^ea  in  the  descrip- 
tion of  the  Old  DominioM  Company. 
UNITED  MEXICAN  MINING  &  SMELTING  CO. 

Stock  in  thus  corporation  is  fjeing  peddled  by  the  notorious  •*Rev/ 
C.  E.  Nylin,  of  the  Laborers  Co-operative  Gold,  Silver  and  Copper  Mining  Cowl 
UNITED  RICO  BONES  CO.  COLORADO. 

Mine  office:  Rito,  Dolores  Co,,  Colo,     Percy  S,  Rider,  superinlendent. 
t)res  carry  gold,  8il\'er,  copper  and  lead.     Has  steam  and  electric  power,  miU 
with  20  stamps  and  3  Huntington  mills,  and  100-ton anielter,  employing  about 
50  men, 
UNITED  STATES  GOLD  INCORPORATION.  COLORAIK). 

Mine  office:  Eldora,  Colo.     John  F,  Rowell,  general  manager.     Lands, 
300  acres.     Plans  to  develop  claims  in  the  Arapalioe  copper-gold  bdl  bf 
tunnel. 
UNITED  STATES  MINING  CO,  UTAH, 

Office:  4  Post  Office  8q.,  Boston,  Mass.     General  Utah  office:  608  Dool/ 
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Blk.,  Halt  Lake  City.  Utah,  Mine  oflice8:  Bingham  Canyon,  Salt  Lake  Co,. 
Utah^  find  Tinticv  Juab  Co.,  Utah.  Orgainzd  1899,  and  reorganbted  1901^ 
with  capitalization  |21,5(Kl,nOO,  shares  125  par,  of  which  412,637  shares,  or 
slil^htly  more  than  one-half  of  the  authorized  capital,  are  isencd.  Company 
has  an  authorized  bond  Issue  of  $«MKI,T>(KJ,  of  which  only  $75,000  of  first- 
mortgage  bondi*  are  outsianding.  Fiobert  D.  Kvaas,  president;  W»  H. 
Ccx>lidge,  vice-president;  Albert  F.  Holden^  managitig  direi*tor;  F.  W,  Batch- 
ddcr,  secretary  and  treasurer;  C.  E.  Allen,  gcnerjil  sufierintendent ;  H.  K. 
MastenSi  smelter  superintendent;  T.  R.  Jones,  manager  cvistom  ore  depart- 
ment; Richard  A.  Parker,  consulting  engineer;  A^on  Hirsch  «fe  Sohn,  sales 
agenta,  represented  in  the  United  State>!  by  L.  VogelHtein,  of  New  York. 

The  mines  of  the  company  are  in  two  groups,  one  at  Bingham  and  one 
at  Tintic.  The  properties  at  Bingham,  which  were  the  original  Iioldings  of 
the  company,  include  the  Telegraphy  Old  Jordan,  Niagara,  Conimerrial  and 
adjoining  claims.  The  Niagara,  winch  Is  apparently  of  the  least  importance, 
is  held  through  a  stock  interest,  and  minority  stockholders  have  fomenl4::d 
more  or  less  lil  igation.  The  Telegraph  and  Old  Jordan  were  originally  silver 
mines,  opened  on  a  fissure  vein  of  silver- lead  ore  crossing  the  big  sulphide 
copper  dyke  from  wlueh  the  present  prodwclion  is  secured.  The  copper  ores 
are  silicious  and  deficient  in  iron,  but  in  coiniection  with  the  iron-sulphide 
ores  of  the  Tintic  group  furnish  a  good  furnace  mixture.  The  Bingham  orea 
range  in  tenor  from  L5%  to  2%  copper^  with  2  to  5  oz»  silver  ajid  $1  to  $2.50 
gold  per  ton.  The  Old  Jordan  and  Telegraph  o^es  are  said  to  be  giving 
smelter  returns  of  26  to  28  lbs.  copper  and  $2  to  |2.5<J  gold  aiid  silver  per  ton. 

The  deepest  workings  at  Bingham  are  about  4Q(f  only,  with  about  5 
miles  of  openings  on  the  Old  Jordan  group,  developing  a  large  amount  of 
ore.  The  Galena  mine,  now  being  reopened,  is  developed  to  a  depth  of 
235'  and  produced  upwards  of  S1.0lM),0^M)  under  previous  ownership,  the 
records  showing  average  smelter  returns  of  20%  lead,  25  oz.  silver  and  up  to 
110  gold  f>e.r  ton.  The  aerial  tramway  taking  the  ore  frfini  mines  to  railway 
is  supposed  to  have  a  capacity  of  25  tons  per  hour,  but  has  given  much  trouble 
by  frequent  breakages.  Couplings  throughout  have  been  replaced  by  heavier 
castings,  and  no  further  serious  trouble  is  anticipated. 

The  Tintic  group  includes  the  C^nt^nnial-Eureka  and  Tintic  mines, 
control  of  the  Centennial- Eureka^  which  hm  been  a  large  di\ idend  payer  in 
the  past,  being  held  througli  ownership  of  all  l>ut  about  ItMJ  shares  of  the 
capital  stock.  The  Tintic  properties  are  old  mines  and  have  been  opened 
to  about  1,500'  depth.  The  ore  is  found  in  two  grades,  the  oxides  and  car- 
bonates  carrying  high  values  in  gold  ant!  siher  and  ranging  from  $10  to  $30 
per  ton  in  \'alue,  with  upwards  of  L^>,fK)l*  tons  developed.  The  low-grade 
deposits  are  of  enormous  extent  but  carry  only  small  goUl  ami  silver  values. 
The  main  shaft,  1,500'  deep,  was  thoroughly  rctinibered  and  stoping  begun 
in  September,  1902.  The  mine  is  shipping  about  250  tons  of  ore  daily,  with 
ore  reserves  of  about  500,000  tons,  and  smelter  shipments  are  said  to  average 
$23  per  ton  in  values,  and  all  ores  of  the  company  $12  to  $13  per  ton  in  gross 
values*    The  various  mines  of    the  United    States  company  have  about 
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2,000,000  tons  of  ore  blocked  out  for  stoping,  of  wliicli  about  )auvc 
f^mdef  this  being  sufficient  for  alwut  5  years*  rcqiJiTiemetits.     The  mw 
well  equipped  with  hol'^ttng  atui  other  machinery'. 

The  smeher,  on  a  15»acre  traet  in  the  neighborhood  of  the  work*^  of  th 
Utah  Consolidated  and  Bingham  I'ompanie^.  was  planne^i  by  Geo.  K.  FischcrJ 
and  erected  under  his  supervision,  the  plant  being  desiiErned  for  automali^ 
liandhng  of  material  as  far  as  possible.     The  stnicture  ia  dosif^ncd  for  fi  fu 
naces,  and  at  the  close  of  1903  had  four  2ij<>-ton  furnaces  in  blrv*t. 
p>Titic  system  is  employed,  ore  being  reductjd  in  bliwt  fumaeej*  without  pre- 
vioufe  roasting,  producing  converter  nuUle  in  t  wo  blows,  the  ore  bein«  sniclt^dj 
to  a  20%  to  22%  matte  in  tlie  first  fusion  and  lilown  up  lo  U}%  to  riO%  ifl 
teoor  in  tlic  second  blajft,  going  thence  to  the  converters.     Blisti^r  copper  i^ 
sent  to  the  Delamar  works  at  Carteret,  New  Jersey,  for  clcctrr)lytic   rt*finijjg 
The  smelter  has  electric  traveling  cranes,  electric  light,  brictuotting  plant  and 
silica  mill,  and  it  is  plaimed  to  erect  a  lead  furnace  hi  the  near  future.     The 
(smelter  buys  considerable  custom  ore  for  fluxing.     The  plutit  has  given  sotno 
trouble  in  operation,  but  minor  difhcultie^  seem  to  Imve  been  corrected,. 
although  the  furnaces  are  now  feil  by  liand,  automatic  feed  having  provcq 
unsuccessful,  for  reasons  not  clearly  understood. 

Production  of  the  United  States  for  1903  was  approximately  10,0<)0.0*l( 
ll>s.  of  refincfl  copper,  The  year  was  ended  in  good  fliiancLal  condition*  Kiu 
the  mine  should  be  able  to  pay  it4  first  dividend  in  \0(H.  The  campan 
seems  to  have  been  a  target  for  consideraJjle  unnecessiary  criticisra,  but  d« 
spite  a  number  of  minor  troubles,  frequently  incidentiU  to  the  opening  of  a  iiet| 
prttperty,  b  securing  gomi  re.sults  and  has  excellent  prospeet4i« 
UNTTED  STATES  BONING  &  SMELXniG  CO,  MEXIC 

Omce:  0  Wall  St.,  New  York,     Capi  tab  nation  $5,00O.0OCK     Joseph  OrA]| 
KitcheO,  president;  Hem^'  Voorcc  Brandenburg,  trea^^urer;  Thos*  B.  .lohiistin 
superintendent.     Said  lo  own  tlic  San  Jose  dc  dracia,  sometimes  called  tin 
Ajt^gada  mine,  4fi  niih'S  from  Hcrioosillo,  Sotior:i,  Mexico. 
UNITED  STATES  REDUCTION  &  REFINING  CO.  COLORADO.. 

Office:  54  Wall  *St.,  New  York.     Works   office:  Colorado  Springs, 
Paso  Co.,  Colo.     Clias.  Ij.  Tutt,  president;  Chas.  M,  MacNeilb  finst  vice-pr 
dent  and  manager;  Spencer  Penrose,  S4?cr*Marj*  and  tnt'a8Tir**r.     Organi* 
May  31,  1901,  under  laws  of  New  Jersey,  ^ith  capitalisation  $10,000,000, 
$4,000,000   non-cumulative   ti%    preferred   and    $6,000,000  common   gU>cli 
paying  1H%  quarterly  dividends  in  1902  and  1903  on   preferre^J  stock  an* 
1%  quarterly  dividends  on  common  stock.     lh%s  e\t«t^ive  refining  plants  oft  I 
Colorado  City,  Florence  and  Canyon  Cit  v.  Colorado. 
UNITED  STATES  &  GUERRERO  EXPLORATION  CO.  MEXICO. 

Office:  Ashland,  Ky,     CapitAliz^^ition  $1,000/^0.     Dr.  J.  Lett  on  X1ariu»fl 
president.     Lands,  14S   acres,  in   the  staters  of   Miilinrif-jiti   nnd   Guerrero,™ 
Mexico. 
UNITED  STATES  &  MEXICAN  MINING  CO.  MEXIC 

Office:  42  Marray  St.,  NVn\  York.     Mine  ofBce:  HostotipiiquiUo,  Jalisco 
Mex.     L'iaac  V,  Martin,  rnfinugcr.     Land'?  inrludo  llic  Triuidad  and  GvJ 
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lupe  mines,  cam'iriK  Rold,  **ilver,  lead  and  copper  orea,     H21S  water  power 

and  employs  aljout  llW  men, 

mnXED  VERDE  COPPER  CO.  ARIZONA. 

Oifjfp:  ¥.)  Wall  St.,  New  York.  Mine  office:  Jerome,  Yavapai  Cu.,  Ari«* 
Employe  1,IXM}  u\eti.  Or>caniKi*d  St»pt,  11,  IHW,  nndcr  la\v8  of  West  Virginia,,^B 
with  captlalization  $3.<MM);fK)(J.  sliareH  $111  par:  rssned,  $2,999,270.  Presenl^ 
rompafiy  sueeeeded  old  coq>orat"ion  of  same  title  organised  under  laws  of  New 
York.  Debenture.^,  S3.rKKl,nnO  authorized;  $2,998,800  iksuchI,  payable  1949. 
Annual  meeting,  third  M<»ruJriy  in  Febniar>\  Is  conducted  aa  a  close  cor- 
poration, Senator  Clark  being  snppiiw^l  to  own  about  90%  of  the  capital 
stock.  Wm,  A.  Clark,  president ;  Ja?^.  A.  MacDonald,  vice-president;  Chas. 
W*  Clark,  general  manager;  preceding  officers,  Henrj^  G.  At  water  and  Job, 
Kitchen,  directors;  J.  C.  Kennedy,  secretar}'  and  treasurer;  W.  L,  Clark, 
ai^sistant  superintendent;  Robt,  Mitchell,  smelter  superintendent;  Otto 
StrodhofF^  chief  clerk ;  Geo.  Bosch,  master  mechanic. 

Lands,  13  claims,  aren  250  aciv.s,  wilh  sundry  adjoining  lands,  in  the 
Verde  district  of  the  Black  Hill  ninge,  at  an  elevation  of  5,&MV  above  3ea- 
level  and  1,800'  above  the  valley  of  the  Verde  river.  The  United  Verde  was 
originaQy  a  small  gold  and  silver  mine,  until  bought  by  Senator  Clark  in 
1888.  The  mine  is  in  a  zone  of  slaters  anil  intrusive  dioritic  rocks,  the  neigh* 
bori-ng  limestone  being  unconformahly  superiiiiposefj  and  apparently  having 
no  connection  isilh  the  ore  deposits.  The  mine  is  opened  on  a  single  mon- 
5tmuE»  lense  of  sulphide  ore,  in  slate,  the  lense  having  a  dip  of  72°,  and  being 
intruded  by  a  quariziie  dyke  7iy  wide  carrT,'ing  about  1%  copper  and  1  to  13 
oz,  gold  per  t<onf  ore  from  whii-h  In  uiited  for  converter  linings.  The  gossan 
outcrop,  carrying  auriferrjus  ami  argentiferous  oxide  and  carbonate  ore8  to  a 
depth  of  about  100',  hixs  been  largely  worked  out.  The  z^one  of  secondary 
enrichment  carries  mainly  chalrocite,  with  some  covelUte  and  other  altera- 
tion minerals  of  copi>er,  all  highly  argentiferous.  The  unaltered  ores,  mainly 
clialcopyrite,  with  a  little  Ijornite,  are  both  aurifertiu.s  and  argentiferous.  In 
mining  no  as^rtment  is  made  and  no  concentration  attempted,  ever>*thing 
frtmi  the  mine  openings  going  to  the  furnaces,  the  average  of  the  ore  taken 
frf>m  the  openings  being  about  7%  copper.  The  ore  is  very  rich  in  sulphur 
and  much  heat  is  generated  iu  the  ;<topes,  .sfXHitancHJUs  eonibu.stiori  liejng 
frequent.  Access  to  the  mine  Ls  si^cured  witli  extreme  difficulty  iind  only 
upon  a  written  order  from  St»ua tor  Clark,  such  ortlers  being  very  unconnnoo, 
and  empioye^i  are  cautioned  against  giving  out  information.  Underground 
openings  are  very  extensive,  with  enonnous  ore  reHer\'eSp  estimatea  of  ore  In 
Bight  varying  greatly,  and  ranging  up  to  20,000. tMX>  ton?^,  containing  about 
1,500,000  tons  of  ptire  eop|»er.  This  ore  is  develope^l  above  the  700'  level 
and  diamond  drill  borings  show  ore  to  a  depth  of  2,0f)0'.  It  is  not  known  «r 
tlmt  the  ore  is  leaner  at  that  depth,  Imt  in  all  likelihoml  there  is  a  material ■ 
deereafie  in  all  metallic  values  at  deptli.  Tlie  lense  is  af  lea.nt  1,9*J0'  long, 
and  ha«  an  extreme  width  of  (iOO'.  The  mine  is  worked  pillar-aiHl-Htall,  and 
timber,  when  used,  im  place^^l  :l.h  squitre  sets.  Workcil-out  Mtopes  are  filled 
with  barren  rock,  bhu^led  fr*im  the  mountain  side  above  the  mine,  and  milled 
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cost  of  treat mpnt  prabably  not  cxri^eding  $5  per  ton.     The  mine  l^  abo  accilr. 
mulatiug  large  reAervPi;  of  liigh-grade  ore,  und  is  In  an  exceptionally  stron 
position  fiitancially  and  otlierwisc,  with  an  excellent  management,  hiddin 
fair  to  niivke  one  of  the  largest  and  mufit  profitable  of  American  copper  mine 
UTAH  COPPER  CO.  UTAH^I 

t;)ffiee  1  Colorado  Springs,  Colo,     Mine  oflBce:  Bingham  Canyon,  S«lt  l^kaj 
Co.,  Utah.     Organizeti  Jime^  190S,  being  a  close  corp*>ration  controUed  bj( 
leading  officials  of  the  United  State.-?  Reduction  it  Refining  Co.     It  is?  said  1^ 
have  paid  upwards  of  $l,(XW1,nO()  for  its  pmperty      Chas.  N.  MacNeill,  pr 
dent;  Spencer  Penrose,  secretary  and  treasurer;  D.  C*  Jackling,  general  tiu 
ager:prm;ediiig  officers,  R.  A.  F.  Penr»>sG  and  Chas.  L.  Tutt,  directors. 

Lands,  KM)  acres,  lying  on  both  sjdea  of  Bingham  Canyon,  formerly 
owned  by  the  r>e  Lamar- Wall  Mining  il^  Smelting  Co,,  also  320  acn^  iKiugh^ 
1903  from  the  West  Mountain  PUicer  Co,  for  $75,000,  and  a  320-acre  millsiU 
near  Garfiekl  Beach,  Salttiir,  Great  Halt  Lake»  thia  site  being  10  mtles  north 
of  Bingham,  with  which  it  is  to  have  rail  connections.  The  Saltair  properly 
has  several  gtjod  springH,  one  with  a  flow  of  3,tM>0  gallons  p<*r  minute^  giviugfl 
water  supply  adequate  for  a  ;t,(MM>ttiri  concentrator.  Mining  lands  have  lifCB 
developed  by  tunnels  of  400'  to  f>(M/  on  either  side  of  the  gulch,  Xhese  tumwh 
aggregating  about  4,000'  in  length,  Proj>er1y  also  hns  been  extcnstvrlj 
tested  witli  drill  holes.  County'  rock  is  a  soft,  friable  porph}'T\%  the  ore  h*iji| 
disseminated  chalcopyrite,  said  to  average  about  2.3%  copper,  0.5  cwt,  «ih*i'l 
and  0.03  07„  gold  per  ton.  It  is  planneil  to  mine  in  terraces,  I  he*  oro  Imdf 
being  of  enonnoy^size,  with  poMsiLle  use  of  a  .steam  yihnvcl,  evenltmlly. 

A    HMJ-ton  concentrator,  near  the  mine,  wtis  begun  in  I9<}3.     Tliis  is 
local eil  almiit  IJ^  miles  lieluw  Bingham  and  will  necei\c  ore  by  rail,     T)lc^' 
in  an  tidtMiunic  water  supply  for  a  2,000-tori  mill,  and  the  4(KMon  plant  ffhoiildi 
he  in  oj>eratitMi  in  the  spring  or  summer  of  1904.     It  \s  twtimat4?d  tlmt  tlirtj 
mill  can  put  about  10  toiiii  into  1,  with  a  .-giving  of  H0%  to  85%  of  valuf«,  i 
a  cost  of  50c.  per  ton.     It  In  abo  planned  to  ultimately  build  a  coucmtniNrf  | 
of  2.000  tons  or  3,000  torn  capacity  at  Saltair. 

The  success  of  thb*  company  will  mean  much  to  the  future  of  Utah  rDp|*'f  1 
production.  The  ore  de[>osits  are  of  immen.He  sixe,  but  of  a  grade  hithcn<>  | 
untouched,  becatiso  coimideretl  too  lean  to  work  at  a  profit.  The  Utah  C<«ppf  | 
Co.  id  compos+ed  of  some  very  strong  people,  who  are  not  theorists,  but  pr*cti- 
cal  mliiera  and  metallurgists,  with  a  record  of  continuous  success  in  nUiif  j 
field.s, 
UTAH  APEX  MIHING  CO,  UTAH. 

Office:  cart?  of  Walter  C,  Orem,  general  manager,  Salt  Lake  City.  Mi"' 
office:  Bhigham  Canyon,  Salt  Lake  Co,,  Utah.  Organized  under  bw«  d 
Maine,  with  capitali2ation  $2,50(1,000,  sliares  $5  par,  E,  R.  Hasting*,  pnai- 
dent;  J,  W,  Hane,  trea-nurer;  Count  Reginald  Ward,  British  agent,  65,  IxuitioR 
Wall,  Lc>ndon,  E.  C,  Property  \\&s  originally  the  New  York  and  Coppcrfipl*^ 
groups,  to  which  the  Dana,  Petro,  and  Highland  Boy  Consolidated  gTotj|» 
have  been  added,  giving  a  total  of  21  claims,  area  about  160  acres,  advwit** 
geouijiy  located  in  Carr  Fork^  Bingham  or  West   Mountain  district     Tl< 
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various  properties  contained  in  the  consolidation  have  produced  about  300,000 
tons  of  chalcopyrite,  galena  and  lead  carbonate  ores  in  the  past.  Develop- 
ment is  by  3  tunnels,  with  about  two  miles  of  underground  openings.  Atten- 
tion is  being  confined  to  opening  the  mines  on  a  considerable  scale,  and  this 
property  promises  to  become,  in  time,  one  of  the  large  pr  ducers  of  the 
Bingham  camp. 
tTTAH  &  BOSTON  COPPER  CO.  UTAH. 

Dead.     Property  sold  to  pay  debts. 
UTAH  &  EASTERN  COPPER  CO.  UTAH. 

Office :  42  Church  St.,  New  Haven,  Conn.  Mine  office :  Shem,  Washington 
(>>.,  Utah.  Organized  Februar}',  1901,  under  laws  of  West  Virginia,  with  capi- 
talization $1,500,000,  shares $5  par.  Chas.  E.  Graham,  president;  Louis  E. 
Stoddard,  secretary  and  treasurer;  Chas.  H.  DooUttle,  general  manager. 
Lands,  1 1  patented  claims,  area  220  acres,  including  the  old  DLxie  mine,  also 
a  40-acre  smelter-site,  in  the  Tutsagubet  district,  showing  5  fissure  veins, 
with  estimated  average  width  of  40',  giving  average  assays  of  15%  copper  from 
oxide  and  carbonate  ores.  Principal  development  is  by  a  775'  blind  shaft, 
.sunk  from  breast  of  a  225'  tunnel,  giving  about  100,000  tons  of  ore  in  sight. 
Has  steam  and  water  power  at  smelter,  and  gasoline  power  at  mine,  with  a 
good  mining  equipment.  The  old  25-ton  smelter,  inconveniently  located, 
Is  idle,  and  a  new  50-ton  smelter  is  in  blast,  making  5  tons  of  blister  copper 
daily,  and  is  to  be  doubled  in  capacity.  A  2,200'  gravity  tram  will  be  in- 
stalled. Production  of  refined  copper  in  1903  was  1,550,(K)0  lbs.,  made 
ill  177  days  smelter  nm,  and  production  for  1904  is  exp<»cttd  to  be  a))out 
3,.^X),000  lbs.  Property  Is  conservatively  managed  and  valuable,  with 
go(xl  prospects. 
UTAH-NEVADA  GOLD  ft  COPPER  MINING  CO.  UTAH. 

Office:  care  of  David  Jensen,   Ogden,   lUah.     Organized    1903,   with 
capitalization  $^100,000,  shares  $1  par.     Lands  are  in  Box  Elder  and  Weber 
counties,  Utah. 
UTAH  QUEEN  MINE.  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.     Morris  R.  Hunt, 
superintendent. 
UTICA  MINING  ft  MILLING  CO.  COLORADO. 

Office:  1420  Chestnut  St.,  Philadelphia,  Pa.     Mine  office:  Ward,  Boulder 
Co.,  Colo.     G.  A.   Davison,  superintendent.     Ores  carry  gold,  silver  and 
copper.     Has  water  power  and  20-stamp  mill. 
VAL  CASTRUCCIO  MINES.  ITALY. 

Mine  office:  Massa  Maritima,  Grosseto,  Italy. 
VAL  D'ELSA  COPPER  CO.,  LTD.  ITALY. 

Offices:  122,  Wellington  St.,  Glasgow,  Scotland.    J.  McFarlane,  chair- 
man; J.  Morton,  secretary.    Capital,  nominal,   £75,000;  issued,  £44,605. 
Lands,   12  square  miles,  near  Gambarri,  Val  d'Elsa,  Italy,  held    subject 
to  6%  royalty  on  production. 
VAL  VERDE  COPPER  CO.,  LTD.  ARIZONA. 

Office:  11  Broadway,  New  York.    Mine  office:  Val. Verde,  Yavapai  Co., 
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Any..  Employs  aJiniii  Tfi  m^n.  Organizwl  1S90.  under  laws  of  Amonft. 
with  rapitali/^iititHi  $(MK),u(M),  .shunts  $5  pnr.  M,  F,  Murphy,  president; 
John  L,  Davis,  sserrftjiry  and  treasurer;  Cet'il  G.  Ferinell,  general  manager; 
S*  E.  Brethertoii^  siiperinleiident.  Lands,  80  acres,  in  the  Francis  dblrict 
of  Coconino  county,  Arizona,  also  600  acres  of  miscellaneous  lauds,  with  4 
shafts,  deepest  200',  and  about  2,000'  of  underground  openings,  sho^^ing  lenses 
carrying  stilphides  ores  of  good  assay  value.  Company  also  holds  the  Glad- 
stone mine,  near  Val  Verde,  under  bond  and  lease. 

The  smelting  plant,  on  tlie  Agua  Fria  river,  IS  miles  west  of  Prest'ott, 
docs  a  strictly  custom  business.  The  plant  has  250  tons  daily  capacity,  with 
one  round  furnace  and  one  rectangular  mattiiig  furnace,  the  latter  being 
equipped  with  a  Brethcrton  hot-blast  st<Dve,  which  heats  t!ie  blast  to  a  tem- 
perature of  350*  to  400^  Fahrenlieit  before  entering  the  tuyeres.  The  Brether^ 
ton  stove,  built  at  a  cost  of  13,000^  enables  the  smeJter  to  dispense  with 
roasters.  The  ores  treated  are  very  bast*,  b<?ing  low-grade  silicioiis  sulphides, 
averagiag  1.5%  copper,  with  upwards  of  1%  ars^enic  and  carr>dng  large 
percentages  of  sulphur,  zinc  and  lead,  but  all  of  the  arsenic  and  most  of  the 
zinc  and  lead  are  %'olatixed  by  the  hot  blast.  Snudl  coke  charges  are  used, 
the  process  being  semi-pyritic,  and  the  stove  is  ftrnl  with  disi^arited  railroad 
ties  and  cedar  wcxkI^  at  an  averaf^e  cost  of  $9  daily  for  fuel,  as  compared 
with  an  estimated  cost  of  $156  for  coke.  The  product  is  a  dean  nmtle  of 
45%  to  50%  in  copper  tenor,  rtt  h  in  gold  and  silver,  containing  neither 
arsenic  nor  antimony  and  carr>Hng  ver\*  small  percentages  of  lead  and  zinc. 
Excellent  concentration  is  acconiplLsheil  by  once  remeUtng  the  nmtte  with 
silicious  ores.  The  company  etatei?  that  1%  copper  ores  have  been  treated 
profitably  in  its  furnace,  and  tlie  results  secured  wonld  indicate  that  the 
Bretherton  hot-blast  semi-p>Titic  process  lias  a  large  field  of  usefulness  in  the 
reduction  of  certain  low-grade  basic  sulphide  ores. 

The  computiy  ha.s  a  short  railroad  line  and  coiitrols  the  townsite  <»f  V'al 
Vetde,  maintaining  water  works,  elertric  light,  lo<igiiig-house  and  boarding- 
house,  hut  exciyding  saloons.  Production  of  refined  copper  in  1903  was 
37*1,639  lbs.  Management  of  the  company,  wliich  was  practically  reorgan- 
ized in  19112,  is  composed  of  men  of  experience  and  good  standing, 
VALBEZp  COPPER  RIVER  A  YUKON  RAILWAY  CO.  ALASKA. 

Is  being  promoted  by  the  notorious  L.  K.  Pike  <S:  Co.,  of  17  Milk  St., 
Boston,  who  advertise  that  ^'e4i.steni  capitalist's  have  subscribed  enough  to 
insure  the  building  of  the  road,  which  will  ci»st  aVjout  $25,000,0tX)^  and  that 
contracts  have  been  let  t«i  Jas.  B.  McDonald  &  Co..  of  New^  York,  who  agn*ed 
tn  complete  the  road  in  11  months.*'  It  so  happens,  how*ever,  that  the  con- 
tract to  McDonald  lI-  Co.  was  let  at  $26,tX)0  per  mile,  for  about  400  miles, 
of  road,  makmg  a  total  cost  of  approximately  SI 0,400, (HX>.  Other  cla'mis  of  ^ 
Pike  <fe  Co.,  who  ha^■e  beei\  identified  with  numerous  unsavory  promotions 
in  the  paat,  are  of  a  pie<"C  with  their  statement  regarding  the  c«st  of  the  line. 
VALENCIA  COPPER  MINING  CO.  CALIFORIOA. 

Office:  Haywani  Bklg.,  San  Francisco,  Cal.  Letter  retuniiHi  unclaimed 
from  former  mine  office,  Sherwood,  Trinity  Co.,  Cal,     Organised  under  laws 
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of  Amoim,  with  capitaliwitiou  $l,tXM),0(H),  ^slmres  SI  par.  Clms.  E.  Lau- 
mebter,  president;  J.  E.  Maniung,  set^retury  ami  treasurer ;  F.  P.  Burrls, 
BUperintendent.  Laodj^^  12  copper  claiiiis,  area  24H  acrea^  aliso  3  quart  z-(^old 
claiina*  area  62  acre^J,  and  250  acres  of  placer-gold  claims,  all  well  watered 
and  timbered,  on  the  East  Fork  of  New  River,  near  the  i^iumuiit  of  the  Trinity-. 
^^abnon  range.  The  cupper  claims  carr>'  a  heavy  gossan  capping  and  are 
opened  by  2  tumiels.  Company  luus  extensive  water-rights^  including  tv^o 
falls  of  15U'  eacli. 
SOCIEDAD  VALENCLA.NO-ANDALUZA  DE  ALTOS  SPAIK. 

HORWOS  Y  MII^AS  DE  PENAFLOR. 

Office:   Glorieta,    1,    X'alctitia,    Si>aiu.     Mine   office:    Penaflor,  S^ivilla, 
Spain.     Don   Nordal    Pre  us,    manager.     Was  developing  copi>er  and   iron 
dep<jsitj?i   at   latst   accuunta. 
VALENSUELLA  COPPER  CO.  ARIZONA. 

Office:  3543  \W  23d  Ave,  Denver^  Colo,  Mine  office:  Quartzite,  Yuma 
Co,,  AriJS.  Employs  16  men.  Hrganized  November,  1001,  under  lawH  of 
Arizona,  with  capitaliication  $l,2iSO,(K}0,  Hlmr<*ii  SI  par.  Richard  Darluig, 
president  and  superintendent ;  Geo.  C.  Foulkes,  necretarj'.  Land;*,  5  clainLS, 
area  100  acres,  also  a  60-acre  mill  and  smelter  site,  in  the  Quartzite  district. 
Country  rocks  are  limestone  and  bchistti,  showing  2  contact  veuiB,  developed 
by  shafts  of  200'  and  270',  giving  average  assays  of  12%  copper,  4  oz.  silver 
and  14  gold  per  ton,  from  malachite,  azurit^!  and  oxide  ores.  H&s  1,050'  of 
underground  workings,  showing  ore  ImhIich  of  considerable  size.  Has  gaso- 
line power,  with  2  hoisU,  good  for  depth  of  BfHV  each,  2  engine-houses  and 
smithy,  eacli  18x24'»  and  C  dwellings.  Is  building  a  25-ton  smelter  at  the 
mine.  Property  is  70  miles  from  the  S<3iithern  Pacific  railroad,  and  15 
miles  from  steamer  landing  on  the  Colorado  river,  supplies  being  receixed  l>y 
water. 
VALEO  MDIIITG  CO.  UTAH. 

Mine  office:  Park  City,  Summit  Co.^  Utah,     Hon,  Thos.  Kcams,  general 
manager:  J.  P.  Boyle,  superintendent.     Ores  carr>'  gold,  silver  and  copper. 
Ha0  «team  power  and  employes  20  men. 
VALERIE  MINE.  YUKOII. 

A  Yukon  property  by  this  name  is  said  to  have  made  a  small  «hlf:>nicnt 
of  copper  iore  to  the  Croft  on  smelter,  early  in  1903. 
MUfA  VALLENARINA.  "  CHILE, 

Office  and   mine:  Taltal,   Antofagasta,  Chile.     Pedro  Herrera,  owner 
and  manager.     Employs  about  25  men. 
VALLEY  MIKIHG  CO.  COLORADO. 

Office:  Iowa  City.  la.  Mine  office:  West  Cliff,  Custer  Co.,  Colo.  Em- 
ploys 15  to  60  men.  Chas.  S.  Magowan,  president ;  John  I.  Christie,  secretary ; 
Boml.  E.  Palmer,  general  manager;  F,  L.  Card,  superintendent.  Organized 
under  laws  of  Colorado,  with  capitalijiation  1150,000,  shares  SI  par*  Lands, 
6  patented  claims*  area  72  acres,  also  a  20-acre  mill^ite,  in  the  Silver  Cliff 
district,  with  t)  veins  of  2*  to  2'  widtii,  opened  by  shafts  of  175'  and  280', 
with  1,300'  of  underground  openings,  securing  average  assays  of  2,5%  copper, 
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17%  lead,  1%  zinc,  10  oz.  to  13  oi,  silver  and  $4  gold  per  ton,  from  oxirlli 
ores  with  occasional  native  copper.     Hiis  a  75-h.  p.  steam  plant  at  niin< 
with  2  iioista  and  an  air-compressor,  and  a  60-ton  concentrator,  50x175', 
brick  and  wood,  ^\ith  a  loO-k  p.  steam  plant,  IS'  Blake  cruaher,  2  traixi 
of  rolk,  G  Card  concentrating  tables,  2  sUers  and  SOCK  of  canvas  sl'tme  tables. 
VALLEY  VIEW  MIiraiG  CO,  CALIFO: 

Office :  San  Francisco,  Cal.     Mine  office :  Lincoln,  Placer  Co, ,  Cal.     Lan< 
90  acres,  patented,  showing  impregnations  250'  wide,  with  about  25'  of  offf' 
between  schistose  walls.     Hfls  an  auriferous  and  argentiferous  gOBsan    out- 
crop, nearly  100'  wide  and  1,000^  long,  averaging  $4  per  ton.     Ore  shipped 
averages  about  5%  copper*     Has  two  5'  Huntington  mills, 
VALLEY  VIEW  MUTING  CO.      .  MONTAlfA, 

Letter  returned  unclaimed  from  Anaconda,  Deer  Lodge  Co,,  Muni 
VALRUBIO  GROUP.  SPAIlf. 

Offices:  care  of  M,  Vglesias,  ou^le^,  2,  Tokenhouse  Bldgs,,  London,  E, 
Eog.    Mine  office :  Paimogo,  Huelx'a,  Spain.     Property  includes  tlie  Valnibii 
San  Carlos  and  San  Andres  miners,  with  total  area  of  about  200  acres,  thi 
being  the  western  extensions  of  the  San  Vicente  veins,  and  King  betw« 
the  Romanera  and  Montenibio  groups. 
VAN  ANDA  COPPER  &  GOLD  CO.,  LTD.  BRITISH  COLTJMBU. 

Property  lea^^ed  to  tlie  Van  Anda  Mines  &  Smelter, 
VAN  ANDA  MINES  &  SMELTER,  BRITISH  COLUMBIA. 

Office  and  mines:  Van  Anda,  Texada  Island,  B.  C.     Employs  about 
men.     T.  J,  Vaughan-Uhys.  general  manager.     Is  held  under  lease  from  Xh 
Van  Anda  Copper  it  Gold  Co.,  Ltd.,  since  July,  1902,     Lands,  2(1  rlaiina, 
840  ai^res,  in  tlie  Nanaitno  district,  including  the  Copjx'r  Queen  and  Com 
mines,  opened  by  shafts  of  SO',  150',  460',  and  5(KJ',  with  tumiels  aggregaiii 
about  4,0IX>'  in  Iciigtli,  and  with  a  total  of  about  12,(KK>'  of  undei 
openings.     Has  boniite  and  chalcopyrite,  estimated  to  avera^  aboi 
copfH*r,  2-5  oz.  silver  and  ^l  gold.     Has  a  steam  plant,  with  3  hoistii,  a  5~di 
Rand  compressor,  5  pumjjs  and  piwer  drills,  a  sawmill  with  daily  capacii; 
of  20,000',  warehouse,  and  substantial   -shipping  wharf.     Reduction   plaai 
one  mile  from  the  mines,  and  connerted  therewith  by  tramway,  has  a  30-t< 
circular  furnace  and  75-ton  rectangular  furnace,  with  saniphng  mill,  crusberB, 
etc.     Smelter  is  idle  and  ore  i»  shipped  to  the  Crofton  smeller.     Prwluctioo 
of  refined  copper  wa^*  1,127,533  Ib.^.  in  1900. 
VANCOUVER  &  BOUNDARY  CREEK  DE-  BRITISH  COLUMBU. 

VELOPMENT  &  MINING  CO. 

Mine  office:  Pent ic ton,  Yale  &  Cariboo  dbtrict,  B.  0.     C*  Vacher,  num* 
ager.     Ores  carry  gold,  si  her  and  copper.     Has  steam  power » 
VEILED  PROPHET  COPPER  CO,,  LTD.  AR120N. 

Office:  27  William  St,,  New  York.     Mine  office:  Clifton,  Graliam  O 
Ariz.    Capitalization  $500,000,  shares  $1   par.     Ben  M*  Crawfor^l,  genei 
manager.     Lands,  5  claims,  area   100  acres,  near  the  Shannon,  Stattdai 
and  New  England  &  Clifton  mines,  with  hrgli-grade  surface  ore!s«,  devek>! 
by  opco-cuts  and  short  tunneb,  giving  assays  of  16%  to  20%  copper  ffom 
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high-grade  oro-s,  finrl  nnnrr^nt ratings;  ores  giving  as-suyn  of  4%  to  8%  copper, 

wiiii  an  iivpni^e  of  iiinrnt  0  055,  silvt^r  and  $4  gold  [)er  ton. 

VELARDENA  MINING  ^  SMELTING  CO,  MEXICO. 

Office:   Onmha,    Nelj.     Mine   ofiice:   Velardefia,   Dnmiigo,   Mex.     Con- 
trolled by  Guggeiiheini  Exploration  Co.     Ji>hn  R.  Bapty,  general  manager;  ■! 
M.    Dahlgren,    mine   superintendent;    Win.    Daly,    smelter   j^up^erintendent.      ^ 
Smelter,  of  250  tojw  daily  fajm<uty,  is  at  Velardefm,  connected  with  tnine^ 
by  a  railroad  of  24  kilometres.     A  4fKMon  coneentrator  is  being  erected 
at  a  cost  of  $2,'iO.OW,  Mexican,     Mine  is  developing  well,  and  is  alrt^idy  a 
coiisid<!raliIe   producer  of  copper,   silver  and   lead.     Property   ia  regarded 
as  of  exceptiounl  promise. 
VELVET  (ROSSLAND)  MINE,  LTD.  BRITISH  COLITMBIA. 

Offices:  23,  Leadenlmll  St.,  London,  E.  C,  Eng.     Witw  ofTice:  Uusjsland, 
B.  C.     A.  Davidftc^n,  eliairman;  W.  A .  Stearns,  secret  an," ;  S»  Severin  Sorensoii, 
genend  manager.     Capjial,  £2tKJ,tX>0.     Land^s,  45  m-ren,  on  8<iphie  Monntaitif 
Roasland,  averaging  about  SM   per  ton   in  gold,   ropixT  smd  wilver.     Ha 
steam  power  and  em  ploys  about  511  men, 
VENICE  COPPER  CO.  MEXICO. 

Office:    Venice,    111.^.     Mine    office:    Soyopa,    Sonorn^    Mex.     Benj.    T. 
Scott,  nmnagen     Ores  carry  gold,  silver  and  copper.     Ir  opened  by  a  IpSlKy 
tutmel.     Has  «team    [Xiult  and   SfVton   smelter.     Said    to   l>e    negotiating 
for  sale  of  mines  and  smelter  to  Calumet  A  Yrujui  Hivcr  Cc^pjht  Co. 
VENTURA-COLORADO  COPPER  MINING  A  SMELTING  CO,  ■ 

Incorporated,  19^13,  under  lawn  of  Colorado,  by  D.  11.  De  Arman,  et  aL  "^ 
VENTURE  HILL  MINING  CO.  '  ARIZONA. 

Office  and  minej*:  Jerome,  Yavapai  Co.^  Ariz.  Employs  6  men.  Organ- 
ized 1900,  under  laws  of  Arizona,  with  eapitahzation  |3,fKJ0,(MK),  ahai^es 
f  1  par.  Thos.  E.  Campbell,  president  and  geneml  manager;  Geo.  H,  A\'er>% 
vice-president  and  snperintendent;  Clms.  F,  Aver>%  s<'cretary;  Frank  E. 
Jordan,  treasurer.  Lands,  (i  patented  cliiims,  area  110  aerew,  in  the  Verd© 
district,  .nhowing  2  fissitre  veins,  estimatcii  by  eompajiy  to  have  average 
width  of  90'  and  average  valines  of  4.7%  copper,  6.5  oz.  silver  and  $^J  goJd 
per  toil,  from  oxide  and  snlphide  orei^,  de\'elopetl  by  .sliaf!.^  of  *i5'  and  ii7\ 
and  tunnels  of  2tl5'  and  157', 
VERDE  CONSOLIDATED  COPPER  CO.  ARIZONA. 

iMfive:  I*rcs{'ott,  Ariz,     Mine  office:  Jerome,  Yavapai  Co.,  Ariz.     Jacol* 
Marks,  pre^^idt^nt  ;  T.  E.  CampbelL  secretary  nnd  trcimnrer,     Capitalixaijonj 
$l,.Wi>,tKH),  shares  SI  j>ar.  " 

VERDE  MINING  &  MILLING  CO,  WYOMING. 

UfFice:  523  Bee  Bldg.,  Omaha,  Neb,  Mine  office:  Battle,  Carbon  Co., 
Wyo.  Organi7,ed,  IDfXJ,  under  laws  of  Wyomifig,  with  capi  tali /ration 
$1,500,000,  shares  $1  par.  J,  E.  Tliateher,  seeretar>'  and  treasurer;  C.  M, 
Jacques,  president;  J.  F.  Hinlon,  general  maniiger.  Lands,  4  claims,  area 
80  atires,  showing  a  35'  fissure  vein  giving  assay.s  of  5%  to  21%  copper, 
6  oz.  silver  and  15  gold  per  ton,  from  malachite,  bornite  and  chalcopyrite. 
Has  3  shallo^v  shafts  and  steam  power. 
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VERDE  APEX  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Jerome,  Yavapai  Co.,  Ariz.  Letters  returned  unclaimed 
from  former  main  office,  66  Broadway,  New  York.  Organized  1900,  with 
capitalization  $3,000,000,  shares  $1  par.  Chas.  B.  Lutz,  Bloomsburg,  Pa., 
president;  F.  E.  Jordan,  agent.  Lands,  6  clainL<9,  area  about  90  acres,  in 
Mescal  Gulch,  about  a  mile  south  of  Jerome,  slightly  opened  by  shaft  and 
tunnel.  Developments  are  hampered  i:)y  lack  of  funds. 
VERDE  CHIEF  MINING  CO.  ARIZONA. 

Office:  1506-20  Broad  St.,  New  York.  Mine  office:  Jerome,  Yavapai 
Co.,  Ariz.  (Organized  under  laws  of  Arizona,  w^ith  capitalization  $3,000,000, 
shares  $1  par.  Dr.  Clarendon  A.  Fo.«t*r,  president;  Henry  T.  Rogers,  secre- 
tAry;  C.  H.  Acker,  superintendent.  Lands,  10  claims,  7  miles  south  of 
Jerome,  with  about  1^700'  of  underground  openings,  showing  auriferous 
and  argentiferous  copper  ore.  Idle. 
VERDE  GRANDE  COPPER  CO. 

Letter  returned  unclaimed  from  former  office,  in  Chicago. 
VERDE  GRANDE  COPPER  CO.  MEXICO. 

Office:  308  North  Sixth  St.,  St.  Louis,  Mo.  Mine  office:  Apartado 
98,  Hermosillo,  Sonora  Mex.  Employs  about  120  men.  Organized  1901, 
under  laws  of  Arizona,  with  capitalization  $2,500,000,  shares  $5  par.  G.  C. 
Campbell,  president;  Geo.  H.  Martin,  secretary;  Jairus  D.  Frwh,  general 
manager;  Jas.  Penman,  superintendent.  Lands,  500  acres,  in  the  Ures 
district,  about  40  miles  northwest  of  Hermosillo,  lying  about  2,000^  above 
sea-level,  partly  timbered  with  ironwood,  cotton  wood  and  mesquite.  Water 
is  scarce  on  surface,  but  can  be  developed  by  wells.  The  main  tract  of 
400  acres  includes  the  Verde  Grande,  La  Verde,  La  Cobriza  and  San  Luis 
groups,  showing  veins  of  lO'  to  100'  ^ndth,  lai^gest  veins  being  low  in  grade. 
The  Verde  Grande  group  shows  veins  and  deposits  in  limestone,  in  a  secon- 
dary eruptive  formation,  ores  as.saying  about  6%  copper,  6  oz.  silver  and 
$1  gold  per  ton.  La  Verde  and  La  Cobriza  groups  show  a  contact  vein, 
between  granite  and  quartzite,  having  a  gangue  of  talcose  limestone  inter- 
stratified  with  granite  and  quartz,  this  vein  being  30^  to  GO'  wide  and  traceable 
about  7,000',  giving  assays  of  5.5%  to  16%  copper,  with  high  gold  and 
silver  values.  Mines  are  developed  by  16  different  shafts  and  tunnels,  ^ith 
alwut  4,000'  of  underground  openings,  estimated  by  company  to  show 
200,000  tons  of  ore.  A  smelter,  IJ^  miles  from  the-principal  mine  opening, 
with  a  100-ton  Allis-Chalmers  water-jacket  blast  furnace,  is  nearly  com- 
pleted. The  company  has  made  many  exaggerated  statements  regarding 
its  properties,  in  placing  stock,  but  the  showing  of  ore  secured  is  encouraging 
and  with  proper  management  a  successful  mine  may  be  made. 
VERDE  KING  COPPER  CO.  ARIZONA. 

Office :  401  Henne  Bldg.,  Ix)s  Angeles,  Cal.  Mine  office :  Jerome,  Yavapai 
r>).,  Ariz.  Organized  1900,  under  laws  of  Arizona,  with  capitaliiatioa 
$1,000,000,  shares  $1  par.  Chas.  J.  George,  president;  Baron  W.  Riley, 
secretary;  Joseph  Gray,  superintendent.    Lands,  17  adjoining  claims,  with 
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shout  3,000'  of  opentngs.     Has  atjriferous  and  argentiferous  copper  ores, 

giv^ing  assays  of  11.5%  to  24.5%  coppt^r; 

VEKDE   QUEEW  COPPER  CO.  OF  ARIZONA.  ARIZONA. 

Letters  returiieti  uiielaiined  from  former  offices,  39  Cortlandt  St.,  New 
Vork,  and  Marietta,  Ohio.     Lauds,  28  claims,  with  a  40-ton  smelter,  near 
Jerome,  Yavapai  <(iunly*  Arixoiia. 
FRANCISCO  VERGARA  L  CHILE. 

Office  and  mine;  Fcturua,  Aroiicagiia,  Cliile.     Owns  and  operates  the 
Mauro  mine,  opened   IHW,  making  about  UK)  long  tons  of  copjwr  yearly, 
shipped  JLs  matte. 
VERMONT  &  ARIZONA  COPPER  CO*  ARIZONA. 

Office:  L50  College  St.,  Burlington,  Vt.  Mine  offire:  Tonilistone,  CV»ciru«c 
Co.,  Aft'A.  Idle.  UrgauixetJ  LSD9,  under  laws  of  Arizona^  wit  hi  capital  izarum 
|l,5«X»,lHm,  shares  S5  par,  Hon.  Hamilton  S.  Pei-k,  president ;  J.  IL  MeLoud, 
secretary  and  treikHurer;  J.  A.  Collier,  superintendent*  Lands,  11  tlaints, 
area  2'M)  acres,  in  ilie  Tijrc|uoi>ie  district^  on  the  western  slope  of  the  Drn^ximn 
njountaios,  showinji  2  gf^ld  and  silver  veins  and  several  topper  veins,  latter 
giving  assays  of  23'/i  to  43%  from  cnrhonate  ores  and  opened  by  a  23t*' 
main  shaft,  with  l,5tH>'  of  underground  opoiiings,  with  about  l,tKJO'  of  de- 
velopment on  10  adjoining  claims. 
VERMONT  &  BOSTON  MINING  CO.  VERMONT. 

Letter  returnctl  uncltiimed  from  Berkshire,  Franklin  Co.,  Vt, 
VICTOR  CONSOLIDATED  MINING  CO.  UTAH. 

Mine  office:  Eureka,  Juab  Co.,  Ctah.     Vivian  MrOme,  genfral  manager; 
J.  Treloar,  sufwrintendent.     Mines  are  the  Victor,  Boss  Tweed  and  oliiers, 
producing  gold,  silver  and  copj>er.     Has  uteatn  jxiwer  and  employs  5U  nten. 
VICTOR  BONANZA  MINING  CO,  CALIFORNIA. 

Letter  returne<l  unclaimed  from  Dos  Palos,  Merced  Co.,  Cal. 
VICTORIA  COPPER  CO.  AUSTRALIA. 

Reorganizetl  rep**ittcdiy.     Now  the  African  &  Australian  Co. ^  Ltd. 
VICTORIA  COPPER  MINING  CO.  -    MICHIGAN. 

Office :  539-53  State  St.,  Bostoti,  Mass.  Mine  office:  Victoria,  Ontonagon 
Co.,  Mich.  Employs  125  men.  Organised  1899,  under  laws  of  Michigan, 
with  eapitalixation  $2,5IM1,(K10,  shares  $25  par:  $lt)  paid  in.  Calvin  Awstm, 
president;  Chas.  I),  Hanchette,  vice-president:  Jas,  P.  Graves,  secrt^tary 
and  treasurer;  preceding  officers,  Wm.  F.  Humpltreys  and  Fred  H.  Williams, 
directors ;  Thos.  Hooper,  superintendent;  Geo.  Hooper,  mining  captain. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1903,  disclose 
the  following  figures: 

Amount  cash  paid  in  on  capital  .ntock $964,830.00 

Entire  amount  invested  in  real  estate.  ,,.^,,. 372,722.90 

Tlie  company  endeti  10O3  witli  available  resources  of  $199,952,  including 
an  assessment  of  $1,  levied  payable  in  January.  1004. 

Lands,  2,249  acres,  in  Sections  19,  20,  29,  30  and  31,  Town  50  North, 
Range  39  West,  and  Sections  24,  25  ami  36,  T.  50  N.  R.  40  W.,  in  t)ntoiiagon 
county,  MichigaHi  giviug  a  tract  with  an  extreme  width  of  two  miles  east 
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j^tantially  hiiili  that  M  rumirtt  In-  turn  uut   ()V  a  log-juni.     The  outJet  mi 
44*  Hit  eel  pif)e,  leading  frtrm  the  bottom  of  th*?  dam  to  the  power  canal 

The  catial  div^erting  water  fmin  the  dain  is  nearly  6,000'  in  length,  run- 
tiing  for  al^oiit  2,000'  through  sandstone  and  4»000'  in  alluvium.  Tlie  canal  is 
BCK  wide  at  the  top,  20'  wide  at  the  bottom  and  12'  deep,  Tlie  outlet  of  the 
canal  has  6  ^tes;  in  two  ijeta,  separated  by  a  heavy  concrete  abutment. 
The  gateways  are  made  of  "Mf  "I**  beams  set  vertically  6'  apart,  with  6  gates 
of  heavy  oak  plankir\g,  worked  vertically  by  rack  and  pinion  actuated  by 
water  power.  The  canal  le^ida  to  a  20x20'  shaft,  now  sinking,  which  is  t-o  be 
nearly  ,100'  in  depth,  and  will  cniini*cl  at  rhe  bottom  yath  a  tail-race  to  the 
lower  river.  InBtead  of  tining  turbines  the  water  will  be  made  to  romprcJia 
air  at  the  bottom  of  tlie  shaft,  the  power  installation  becoming  a  hydraulic  j 
air  compreiwion  plant, 

Tlie  milkite  is  about  0,000'  from  the  mine,  with  a  right-of-way  conncct- 
higt  thia  providing  for  ii  gravity  line  with  9%  grade.     The  mill  will  be  built 
for  two  stamps,  probably  starting  with  a  single  head,  and  will  use  compressed  I 
air  throughout.     Nearest  railn^ad  Ik  the  Cliicago,  Milwaukee  &  St.  Paul,  at  ] 
Rockland,  3  milas  distant,  but  connection  may  also  hv  given  by  Uu*  Holt  log- 
ging  railroad.     The  company's   lands  are   well   timbered  aiid  contain  an  ' 
inejchaustable  supply  fif  go<xl  building  stone. 

The  maufigement  of  the  Victoria  has  been  highly  able  and  prudent  J 
since  the  or^ufiization  nf  the  con:n>any.  No  Lake  Superior  mine  ha**  expended 
its  fimds  more  carefully »  or  hiis  secured  better  value*  for  it^  outlay.  The  ' 
Victoria  is  not  a  rich  mine  and  i.s  tiot  s<o  claimed  by  its  owuern,  but  it  haaj 
been  exten/jively  developed  and  will  l>egiii  production  with  ample  stuping  I 
ground  to  feed  one  head.  The  property  will  also  enjoy  an  exceptional  ad-l 
vantage  In  its  rheap  p«jwer,  and  should  be  able  to  show  perhajj^  the  lowest! 
mining  costs,  and  cert^iiTdy  the  cheapest  milling  costs,  of  any  l^ke  tSuperior  ' 
copper  mine,  wlu'u  production  h  begim,  which  will  probably  lie  lale  in  190.'>. 
VICTORIA  COPPER  MITONG  CO.  DTAH. 

Mine  ofhct  :  Asldi  y,  I'nittih  Co.,  Utah. 
VICTORIA  GOLD  &  COPPER  BfllflirG  CO.,  LTD.     BRITISH  COLUMBIA. 

Office:  English  Point,  B.  C.     Capitalization  $1,000,000,  sluife,^  $1  par, 
Frank  E.  Starkey,  prevsident  and  general  manager;  Albert  G.  Starkey,  secre-  \ 
tary  and  treasurer.     Lands,  200  acres,  we«t  of  Ro«al&nd. 
VICTORIA  BOtJLDER  MINIHG  CO.  COLORADO. 

Mine  office:  Balina,  Boulder  Co.,  Colo,  H.  B.  McClure,  manager.  Orea 
e^rry  gold,  silver  and  copper  Has  steam  power  and  employs  about  25  men. 
FELIX  VICUNA.  CHILE, 

Office  and  mines:  Barco,  Higuera,  Serena,  Cliiie,     Opemtes  the  Higuem 
mine,  opened  in  1855,  prodticing  800  to  1,000  tons  of  refined  copper  yearly,  , 
and  also  owns  the  Holifaria  mine,  130'  c^pep,  opened  in  1893;  the  Panchila 
mine,  SSO'  deep,  opened  in  1850,  and  the  San  Hamon  mine,  270^  deep  and 
opened  in  1851.     Last  three  propertie«  idle  at  last  accounta. 
VIELLA  COPPER  CO.,  LTD,  SPAIH. 

Office^:  Broad  Street  Ave.,  London,  E.  C,  Eng.     Mine  office:  Viella, 
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Huesca,  Spain.  H.  Ellis,  chairman;  Don  Jos^  E.  De  Olano,  local  director; 
H.  Stone,  secretary;  James  McTare,  consulting  engineer;  S.  Trythall,  mine 
manager.  Capital,  nominal,  £100,000;  issued,  £85,000.  Lands,  340  acres, 
9  miles  from  Viella,  held  on  perpetual  lease  from  the  government,  at  an  an- 
nual rental  of  about  £30. 
VIGSNES  KOBBERVAERKS  AKTIEBOLAG.  NORWAY. 

Office:  Talbodgaden,  8B,  Christiania,  Norway.  Mines  include  the 
Vigsnes  and  Stavanger,  sometimes  known  as  the  Meraker  mines,  in  the 
Rdros  district,  south  of  Trondhjem,  Norway.  Deepest  shaft  is  2,389'.  Were 
long  the  principal  producers  of  Norway,  and  made  960  long  tons  of  refined 
copper  in  1895,  but  since  idle. 
VILLAGE  BELLE  GOLD  &  COPPER  CQ.  COLORADO. 

,    Mine  office:  North  Park,  Routt  Co.,  Colo. 
VniDICATOR  GOLD  &  COPPER  MDVIlfG  CO.  UTAH. 

Office:  care  of  Sam  T.  Myers,  secretary,  Ogden,  Utah.     Geo.  F.  Busch, 
president.     Capitalization  $1,000,000,   shares  $1   par.     Land^s,   undeigoing 
exploration,  are  near  Unitah,  Weber  county,  Utah. 
VIOLA  GOLD  &  COPPER  MIinilG  CO.  WASHINGTON. 

Former  fiscal  agents,  Archibald  McNicoll  &  Co.,  removed  from  276 
West  Broadway,  New  York,  and  left  no  address  behind.     Such  cases  are 
numerous,  the  shareholders  being  ''left  behind''  also. 
mNA  VIRGINIA.  CHILE. 

Mine  office:  Chafiaral,  Atacama,  Chile.    Manuel  Hidalgo,  owner;  Fer- 
nando Hernandez,  manager.     Employs  about  75  men. 
VIRGINIA  CONSOLIDATED  COPPER  CO.  VIRGINIA. 

Office:  518  Walnut  St.,  McKeesport,  Pa.  Mine  office:  Luray,  Page  Co., 
Va.  Employs  10  men.  Organized  Oct.  15,  1901,  under  laws  of  New  Jersey, 
with  capitalization  $1,000,000,  shares  $1  par.  W.  Harry  Hamilton,  presi- 
dent; Harry  Dunshee,  vice-president;  J.  M.  Mackintosh,  secretary;  Thos.  A. 
Dunshee,  general  manager.  Lands,  300  acres,  owned  in  fee,  in  Page  county, 
showing  3  parallel  veins,  one  said  to  be  a  fissure  in  trap  and  two  occurring 
as  contacts  between  trap  and  quartzite.  One  vein,  opened  by  a  shaft  of  320^, 
with  950'  of  underground  openings,  averages  12'  width  and  gives  average 
assays  of  about  6%  copper,  4  oz.  silver  and  $1.80  gold  per  ton,  from  car- 
bonate ores,  with  occasional  occurrence  of  native  copper.  Has  a  gasoline 
hoist  and  3-drill  air  compressor. 
VIRGINIA  COPPER  CO.,  LTD.  VIRGINIA. 

Offices :  99  Cedar  St.,  New  York,  and  95,  Gresham  St.,  London,  E.  C,  Eng. 
Mine  office:  Highhill,  Halifax  Co.,  Va.  Registered  August  31,  1900,  under 
laws  of  United  Kingdom,  with  capitalization  £300,000,  shares  £1  par.  Com, 
modore  P.  Vedder,  president;  F.  M.  Davis,  vice-president ;  Jas.  B.  Van  Woert- 
secietary;  Richard  Lamb,  general  manager;  Evan  Davies,  superintendent. 
Lands,  1617  acres,  including  the  High  Hill  mine,  in  the  Virgilina  district,  de- 
veloped by  8  shafts  of  140'  to  300'  depth,  with  about  one  mile  of  underground 
openings.  Property  shows  2  veins,  giving  assays  up  to  5.9%  copper,  2  oz; 
silver  and  80c.  gold  per  ton,  from  highly  siliciouy  ores.    H»s  a  350-h.  p. 
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st«am  plant  and  concentrator,  reducing  ore«  11  into  I,  concenimtes  h 
shipped  to  New  York  and  Norfolk,  Virginia,  for  smelting.     Wa«  working  oa^ 
a  small  seal^  at  last  accounts. 
VIRGIITIA  COPPER  MIinifG  4  SMELTING  CO.  ARIZONA, 

Mine  office:  Caaa  Grande,  Final  Co,,  Ariz.     W    P.  Guthridge,  9upenn< 
tendent.     Operatea  the  Reward  mine,  producing  argentiferous  copper  ore. 
Has  steam  power,  30-ton  water  jacket  furnace  and  contemplatea  erection 
a  lat^r  reduction  plant.     Employ.s  30  men. 
VIRGIKIA  BELLE  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office;  13  South  7th  St.,  Minneapolis,  Minn»     Mine  office:  Vails,  PiniA 
Cb.|  Ariz,    Employs  9  men.    Organisted  January,  1902,  under  laws  of  Arizona, 
with  capitaliKation  $1,500,000,  shares  $1  par;  issued,  $1,000,000.     John 
Wallifl,  president;  C\  1"\  Potter,  Jr.,  secretarj';  Jas.  H.  Bennett,  general  m 
ager.     Landf*,  8  claims,  area  160  acres,  also  a  40-acre  millsite,  in  the  Uincoi 
difltrict,  having  two  contact  veins  betw^een  limestone  and  granite-porphyry^ 
opened  by  4  shafts,  deepest  161%  flhowing  ores  assay  log  5%  to  30%  cop] 
and  $5  to  $25  gold  per  ton. 
VITA  RICA  SILVER  4  COPPER  BONING  CO.  MEXICO. 

Mine  office:  Charcas,  S.  L.  P.,  Mcx,     C.  H,  Hoffman,  mana^r.     Haa 
steam  power  and  employs  about  20  men. 
YIVAlfDIERE  COPPER  CO.  COLORADO. 

Mine  ofnce:  Turrvt,  Chaffee  Co,,  Colo.     J»  J.  New,  superintendent.     Is 
installing  a  50-ton  concentrator,  to  handle  Jovv-grade  ores  canying  copper, 
silver  and  gold*     Has  steam  power  and  employs  25  men. 
VOLCANIC  COPPER  MINING  &  SMELTING  CO.  CALIFORlflA. 

Dead.     Former  ofiicc,  256  So,  Broadway,  Los  AngeJes,  Cal. 
VOLCANIC  MINING,  SBCELTING  &  BRITISH  COLUMBU. 

DEVELOPMENT  CO. 

Office:  207  Savings  Dank  Bldg.,  Marquette,  Mich.     Mine  office:  Grand 
Forks,  B.  C-     Employs  6  men.     Clms.  St'haeffer,  president ;  Geo.  W.  Hibbard, 
vice-president;  Dr.  F.  McD.  H a rkin,  secretary;  Alex.  P,  Meads,  superintend- 
ent.    Oiganized  Nov>  25,  1903,  under  laws  of  Michigan,  with  capitoli/atioa 
$50,000,  shares  $25  par,  in  1,000  sharej^  preferred  and  1,000  shares  ootmuom I 
stock;  issued,  $25,000^  w^ith  $7*50  per  share  paid  in.     Lands,  102  acres,  m\ 
the  Yale  district,  showing  a  monstrous  vein,  estimated  to  have  600'  width,! 
carrv'ing  chalcopyritc  in  pyrrhotite,  developed  by  an  SW  tunnel.     Propcrtyl 
IS  immense,  though  low  in  grade,  and  is  to  be  developed  by  extension  of 
tunnel,  supplemented  l)y  diamond  drill  borings,  latter  now  in  progress, 
voir  GERNET  COPPER,  LTD. 

Offices:   8t,    George's   House,   Eastcheap,   London,   E.  C,  Eng.     Maj^ 
F.  I.  Richardc-Seaver,  1'.  R.  S,,  chairman ;  D.  Mount  ier,  secretary.     Regist« 
July  4,  1£K)1,  to  acquire  patents  and  concessions  for  extraction  and  tr 
ment  of  ores  of  copper,  gold  and  other  metals.    Capital,  nominal,  £11,0 
in  10,000  preference  shares  of  £1  and  10,000  ordinary  shares  of  2*5.;  issue 
£2,107. 
J.  D.  VORIS  COPPER  MINING  CO.  C0L0RAI>0.' 

Mine  office:  Hillnidc,  Fremont  C^.^  tJolo. 


VUELTA  FALSA-WAGNER-GREEN,  717 

VUELTA  FALSA  MNES.  SPAIW. 

Office:  care  of  Miguel  Yglesias,  2,  Tokenhouse  Bldgs.,  London,  E.  C, 
Eng.  Mine  office:  Pairaago,  Huelva,  Spain.  Group  includes  the  Fronteriza 
and  other  mines,  near  the  Chanza  river,  which  separates  Spain  and  Portugal. 
Property  shows  a  vein  of  about  2(y  width,  giving  good  assay  values  in  copper, 
with  about  46%  sulphur.  Was  under  investigation  by  Messrs.  Aznar  y 
Ca.,  of  BUbao,  Spain,  at  last  accounts. 
VULCAN  CONSOLIDATED  COPPER  CO.  NEVADA. 

Office:  35  Nassau  St.,  New  York.  Mine  office:  Siegelton,  E^merelda 
Co.,  Nev.  Organized  1899,  as  the  Vulcan  Copper  Mining  &  Smelting  Co., 
and  reorganized  1901,  with  present  title,  under  laws  of  West  Vu^inia,  with 
capitalization  $5,000,000,  shares  $10  par;  issued,  $3,000,000.  Chas.  F. 
Champion,  president  and  general  manager ;  Joseph  Siegel,  first  vice-president ; 
Ambrose  I.  Harrison,  secretary  and  treasurer;  Newton  A.  Duncan,  super- 
intendent. Lands,  49  claims,  area  980  acres,  also  3  millsites,  in  the  Soda- 
ville  or  Santa  Fe  district,  developed  by  about  7,000^  of  sliaf ts  and  tunnels,  and 
claimed  to  show  al)out  60,000  tons  of  ore  assaying  2.7%  to  4%  copper,  with 
gold  and  silver  values  of  75c.  to  $1  per  ton.  Has  a  small  smelter,  which 
is  idle,  and  has  been  experimenting  with  a  leaching  process.  Company 
peddled  its  stock  industriously,  but  has  signally  failed  to  make  good  any 
of  the  florid  promises  of  its  promoters,  and  does  not  pay  its  bills. 
VULCAN  COPPER  CO.  OREGON. 

Office:  San  Francisco,  Cal.  Mine  office:  Takilma,  Josephine  Co.,  Ore. 
Bought  the  property  of  the  Mountain  View^  Copper  Co.  for  $24,000.  Equip- 
ment includes  a  30-ton  Vulcan  smelter,  never  blown  in.  Mine  shows  a 
promising  vein  of  bomite.  Further  development  awaits  the  construction 
of  a  railroad  into  the  Waldo  district. 
VULCAN  COPPER  MINING  CO.  WYOMING. 

Office:  Wassau,  Wis.  Mine  office:  Encampment,  Carbon  Co.,  Wyo. 
Organized  1898,  with  capitalization  $1,000,000,  shares  $1  par.  W.  H. 
Monroe,  president;  W.  D.  Kolloch,  secretary;  F.  J.  Lordier,  superintendent. 
Landjs,  120  acres,  in  the  Encampment  and  Battle  Lake  districts.  Has  3 
shafts  deepest,  about  100',  with  a  15'  sulphide  ore  vein.  Satisfactory  title 
has  been  secured  to  lands  formerly  in  litigation.  Idle  at  last  accounts. 
WABASH  MINING  CO.  CALIFORNU. 

Office:  Los  Angeles,  Cal.     Mine  office:  Letcher,  Fresno  Co.,  Cal.     Dr. 
J.  H.  Bryant,  president.     Lands,   16  claims,  adjoining  the  Copper  King, 
with  two  shallow  shafts,  and  tunnels  of  300^  and  400'.     Has  steam  plant 
and  air  compressor. 
WABASH  MINING  CO.  UTAH. 

Mine  office:  Park  City,  Summit  Co.,  Utah.     G.  M.  Gillett,  superin- 
tendent.    Ores  carry  gold,  silver,  lead  and  copper.     Has  steam  power  and 
employs  about  20  men. 
WAGNER-GREEN  MINING  &  MILLING  CO.  COLORADO. 

Letter  returned  unclaimed  from  Pearl,  Larimer  Co.,  Colo. 
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WAHmXA  COPPER  MUTING  CO,  ICCHIGi 

Frautlulent.     Name  changed  to  Eric  Cons.  Mining  &  Reduction  Co, 
WAIDANI  MINE.  JAPAK. 

Mine  oflk-e:  Kamine-mura,  Taka-gori^  Bizen,  Japan,     Ore  is  argentif- 
erous  chalcopjTitc,  asscK'iat4»d    with   spfialerite   and    ^ena^  in  two  very 
thin  veins.     A  small  producer  only. 
WALDO  COPPER  MINES  CO.  OREGOIf. 

See  Waldo  Smelling  A*  Mining  Co. 
WALDO  SMELTING  &  MINING  CO.  OREGON. 

Office:  P.  O.  Rox  \As7,  Colorado  Springs,  Colo.  Mine  office:  Takiltna, 
Ji.»»ephine  Co.,  Ore.  Employs  10  men.  Organize**!  Dec.  3,  1901,  under 
laws  of  CV^lorado.  with  capitalization  $3,000,000,  shares  SlOO  par.  Chas. 
L,  Tuit,  president  and  manager;  Spencer  Penrose,  secretai^"  and  treasurer; 
J.  A.  Hull,  assistant  Becretary  and  treasurer;  Col,  T.  Waln-Morgnn  "Drnpst, 
superintendent.  Landis,  20  patented  claims,  are^i  400  acres,  with  mill  and 
flmelter  fiites  and  650  acre^  of  placer  lands,  in  the  Waldo  district,  showing 
5  fi-Hsure  %*ein8»  said  to  average  about  10'  width  and  giving  eftlimated  a^'erage 
values  -of  12%  copper  and  $3  gold  per  ton^  from  sulphide  ores.  Develop- 
ment is  by  a  shaft  and  two  tunnels.  The  Copper  King  shaft,  about  200* 
deep,  has  an  80'  crogscutnirift  showing  a  good  ore  body.  The  700'  Lyltle 
tunnel  and  the  400^  No.  2  tunnel,  on  the  same  claim,  show  fine  bodies  of  ort. 
The  310'  Cowboy  tunnel  connects  ^^ith  the  incline  shaft  160'  below  surface, 
and  Is  to  be  extended  to  intersect  known  ore  bodies.  There  has  also  been 
considerable  development  sectired  and  a  large  ore  Ixxiy  opened  on  another 
prt^perty,  title  to  which  is  in  litigation.  Property  is  about  40  miles  from 
the  Southern  Pacific  railroad,  but  a  line  has  been  aur\^eyed  through  the 
district.  Various  development  work  is  planned  for  1904.  Officers  of  the 
company  are  men  of  the  iiighewt  standing,  wit!»  lonj^  and  succeasful  experience 
in  mining,  and  the  property  is  regarded  as  promLsing. 
WALES  COPPER  MININ g'  CO.  ALASKA 

Office:  310  Meigs  Bldg.,  Bridgeport,  Conn.  Organized  under  laws 
of  Washington,  with  capitalization  $1,500,000,  shares  $1  par.  Dr  Johnson 
Armstrong,  president;  Alex,  Veith,  set»reta^>^  Lands,  7  claims,  on  Mt^ 
Andrews,  Prince  of  Wales  Island,  Alaska,  developed  by  about  500*  of  shafts, 
ttnmels  and  open  cuts,  showing  sulphide  ores  giving  average  assay  values 
of  12.5*7?,  copper,  85c.  silver  and  $4 JO  gold  per  ton.  Company  mode^stly 
advertises  that  it  has  the  richest  copper  mine  on  earth,  but  fails  to  pro*iuce 
evidence  to  substantiate  this  claim,  notwitlistanding  which  the  property 
is  considered  promising,  and,  with  adequate  capital  and  proper  development 
and  management,  might  make  a  mine. 
WALL  STREET  MINE.  NEVADA. 

Mine  office:  Luning,  Esmereldii  Co.,  Nev.     AS.  Lawrie,  supt. 
WALLAROO  &  MOONTA  MINING  k  SOUTH  AUSTRAUA. 

SMELTING  CO.,  LTD. 

Office-^:  (irenfell  Si.,  Adelaide,  South  Australia.     Mine  office*  HoofitB, 
Yorke  Peninsula,  South  Australia.     Employs  about  1,800  men,     D.  Duvid- 
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son,  secretary;  H.  Lipeon,  general  manager.  The  Moonta  and  Wallaroo 
mines,  both  on  the  Yorke  Peninsula,  about  10  miles  apart,  were  amalgamated 
in  1890.  The  Wallaroo  mine,  discovered  1860,  has  an  area  of  about 
2,000  acres,  including  the  Kurilla,  with  about  30  shafts,  deepest  1,620^, 
with  some  30  miles  of  undei^ground  openings.  Country  rocks  are  schists, 
showing  6  veins,  the  main  vein  standing  nearly  vertical  with  a  strike  of 
10^  to  20^  south  of  east.  The  gossan  gave  a  little  atacamite  and  carbonate 
ores  at  surface,  followed  by  cuprite  and  melaconite,  but  the  oxidized  ore 
'  bodies  were  practically  exhausted  many  years  ago.  At  depth  the  ore  is 
mainly  chalcopyrite,  running  3%  to  10%  as  mined,  with  a  gangue  of  iron 
pyrites,  calcspar  and  schistose  country  rock.  Veins  vary  from  a  few  inches 
to  40^  in  width,  main  vein  averaging  about  14'  width. 

The  Moonta  mine,  discovered  1861,  has  an  area  of  2,673  acres,  held 
as  leasehold  from  the  crown.  Property  shows  27  veins,  running  6^  to  20^ 
in  width,  with  5  main  veins  having  numerous  stringers  and  laterab.  Country 
rock  is  felsite-porphyry  and  ore  below^  the  oxidized  zone  is  chiefly  chalcopy- 
rite, with  a  little  bomite,  having  a  quartz  gangue,  there  being  occasional 
occurrences  of  native  copper.  Development  is  by  21  trial  shafts  and  56 
working  shafts,  many  of  the  latter  being  abandoned.  Deepest  shaft,  known 
as  the  Taylor's,  is  2,340^  in  depth,  and  the  mine  has  4  other  shafts  of  1,500^ 
or  more.  Shafts  are  mostly  vertical  for  a  short  distance,  then  incline  on 
the  dip  of  the  lode.  The  mine  has  upwards  of  40  miles  of  underground 
openings.  The  Moonta  ores  are  roasted,  then  leached  with  sea-water  and 
dilute  sulphuric  acid,  cement  copper  being  precipitated  in  tanks.  The 
old  tailings  from  the  Moonta,  amounting  to  about  1,000,000  tons,  are  now 
being  leached. 

Annual  production  of  the  Wallaroo  &  Moonta  is  about  15,000,000  lbs. 
of  refined  copper,  the  cost  of  the  Moonta  copper  being  about  10.5c.  per  lb., 
with  somewhat  lower  costs  at  the  Wallaroo. 
WALTHAM  MINES  CO.,  LTD.  COLORADO. 

Offices:  155,  Fenchurch  St.,  London,  E.  C,  Eng.    Mine  oflice:  Russell 
Gulch,  Gilpin  Co.,  Colo.    J.  H.  Gower,  superintendent.    Ores  carry  gold, 
silver  and  copper.    Emplo3rs  about  20  men. 
WANDILTA  COPPER  MINES,  LTD.  AUSTRALIA. 

Offices:  30,  Moorgate  St.,  London,  E.  C,  Eng.    Mine  office:  Kadina, 
Yorke  Peninsula,  So.  Australia.    A.  S.  Caine,  chairman;  J.  A.  Russell,  secre- 
tary.   Lands,  140  acres,  including  the  Wandilta  mine,  near  Wallaroo.    Main 
shaft,  240^.    Vein  is  2^  to  3'  wide,  with  a  limited  amount  of  development. 
WAPin  MINING  CO.  COLORADO. 

Office:  932  Equitable  Bldg.,  Denver  Colo.    Mine  office:  Wapiti,  Summit 
Co.,  Colo.    A.  J.  White,  superintendent.     Ores  carry  gold,  silver,  lead  and 
copper.    Has  steam  and  water  power,  with  concentrator  and  5'  Huntington 
mill. 
WAR  BA6LE  CONSOLIDATED  MININO  &  BRITISH  COLUMBIA. 

DEVELOPMENT  CO.,  LTD. 

Office:  Toronto,  Ont.     Mine  office:  Rossland,  B.  C.     Authorized  capi- 
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talization,  $2,000,000;  issued,  $1,750,000:  shares  $1  par.  Has  been  &  con- 
stiderahle  dividerul  payer.  Geo.  Gooderhain,  president;  E.  J.  Kinptooe, 
seeretan,':  E.  B.  Kirb>%  general  manager.  Lands  iru'lude  the  War  Eagle, 
Rifhniond,  Crown  Point  and  other  mines,  carrj'ing  ores  of  copper,  gold  and 
silver.  Ores  treated  ui  1001  averaged  about  2A%  copper,  116  gold  and  1  cm, 
silver  per  ton,  producing  about  750,000  Il>s.  of  refined  copper  that  yc*f. 
Plans  in-^talliiig  a  5(>ton  Elmore  oil  concentrator  plant  in  1904. 
WARRA  WARRA  MINE.  AUSTRALIA 

Office:  care  of  F,  Stevens,  Grenfell  St.,  Adelaide,  South  Australia.  Ores 
arc  rlialcopyrite,  chalcocite»  cuprite,  malachite  and  native  copper,  with 
quartz  gangue  and  clay  gouge,  in  country  rocks  of  clayslatesi,  sandstoDc 
and  qu!irl  zite  in  alt^niatmg  strata.  Has  two  shallow  vertical  shafts,  in  ore 
bodies  of  fair  sizt*. 
WARREN  DEVELOPMENT  CO.  ARIZONA. 

Office;  care  of  C.  D.  Hitncheite,  treitsturcr,  Hancock,  Mich,  John  Fuukey, 
president ;  J.  A.  Fuller,  secretary.  Organized  1903,  uikUt  laws  of  Michigan, 
witli  capitalization  $100,000,  shares  $10  par;  issued,  $16,000.  I^ands,  12 
claims,  area  200  acre^s,  adjoining  the  property  of  the  Higgins  Development 
Co.,  at  Bisl»ee,  Cochise  county,  Arinona. 
WARRIOR  MINING  CO,  COLORADO. 

Office:  care  of  W.  F\  Hess  <fe  Co,,  32  Continental  Bank  Bldg.,  St.  Lo^Ji.^ 
Mo.  Lands,  26  claims  and  2  inillsites,  in  Castilla  county,  Colorado,  claimed 
to  «hovv  or^s  assaying  up  to  12%  copper,  20  oz.  silver  and  2  ojs.  gold  per  ton. 
WASATCH  KING  MINE.  UTAH. 

Mine  office:  Milford,  Beaver  C<3.,  Utah.     F.  O.  Meakin,  superintendent. 
Is  developing  a  4'  copper  vein  with  20*  pay-streak,  also  a  gold  vein, 
WASHINGTON  MINE,  CALIFORNIA. 

In  Sections  30,  31  and  32,  T.  2  S.,  R.  15  E..  Tuolumne  Co.,  Cai    Owned 
by  W,  E.  tl*  G,  A-  Heiisley.     Was  formerly  a  considerable  producer.     Vein 
formntif>n  is  diabase  and  met»a-diiibase. 
WASHINGTON  CO-OPERATIVE  MINING  WASHINGTON. 

SYNDICATE. 

Mine  office:  Fairfax,  Wash.  Lands,  2  claims,  17  miles  i»y  trail  from 
Fairfax,  showing  a  25'  vein  with  3'  p^iy-streak  carrying  dissemia»t«l  clialco- 
pyrite  and  assa^'ing  5%  to  33%  copper,  5  oz.  lo  S  oz.  silver  and  $2  gold 
per  ton.  Has  water  power  and  als4i  owns  a  coal  mine  at  Fairfax*  where  it 
is  plannptl  to  build  u  smrdl  snjcJtor 
WASHINGTON  COPPER  &  MILLING  CO.  WASHINGTON. 

A  swindle,  promoted  by  the  tiotorioiijs  b.  E.  Pike  &  Cu.,  who  are  *lill 
peddling  wurthless  stock  to  the  credulous  public.  Tlies*  swindlers  advcr- 
ti^CHJ  tlie  mine  to  be  **tfie  richest  copper  pniperty  in  the  United  8tal», 
with  even  more  flatteritig  prospects  than  the  Calunu^t  k  Hcrla  or  fruited 
Vcnde."  The  *'mine"  consisted  of  a  5<V  sliaft,  Ixittomed  in  gmvel  Yd 
Pike  A  Co  are  still  pennitted  to  use  the  mails  lo  defraud  unfortunate  mvestoil 
of  stuall  means  by  similar  humbugs. 
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WASmNGTON  COPPER  MINIKG  CO.  MICHIGAN. 

Office:  60  State  St.,  Boston,  Mass.  Organized  under  laws  of  Michigan, 
with  capitalization  $2,500,000,  shares  $25  par;  issued,  $1,500,000.  Annual 
meeting,  fourth  Tuesday  hi  March.  H.  F.  Fay,  president;  Jas.  Chynoweth, 
superintendent;  preceding  officers,  Jolm  C.  Watson,  Stephen  R.  Dow  and 
Chas.  E.  Adams,  directors;  Geo.  G.  Endicott,  secretary  and  treasurer. 
Lands,  1,050  acres,  on  the  western  shore  of  Mosquito  Lake,  Keweenaw  county, 
Michigan.  Exploratory  work  was  discontinued  in  spring  of  1901,  present 
policy  of  company  being  to  await  developments  on  neighboring  lands.  Had 
$3,859.22  c^h  on  hand,  Jan.  1,  1904. 
WASHINGTON  COPPER  MINING  &  SMELTING  CO. 

Office:  5  Tremont  St.,  Boston,  Mass. 
WASHINGTON  MINERAL  MINING  &  SMELTING  CO. 

Office:  510  Bemice  Blk.,  Tacoma,  Wash. 
WASHINGTON-SONORA  GOLD  &  COPPER  CO.  MEXICO. 

Office:  care  of  A.  Sandoval,  treasurer,  Nogales,  Sonora,  Mex.  Organized 
1902,  under  laws  of  Arizona,  with  capitalization  $2,500,000,  shares  $5  par. 
A.  L.  Lewis,  president;  Percy  Sharpe,  secretary  and  general  manager;  A.  H. 
Hoover,  superintendent.  Lands,  4  pertenencias,  area  10  acres,  in  the  Mag- 
dalena  district  of  Sonora,  Mexico,  showing  fissure  veins  and  lenses  in  lime- 
stone carrying  a  little  native  copper,  oxide  and  carbonate  ores,  giving  esti- 
mated values  of  18%  copper,  12  oz.  silver  and  $4  gold  per  ton.  Has  slight 
development  by  shafts  and  tunnels. 
WASHOE  COPPER  CO.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Mont.  Employs  about  300  men. 
Wm.  Skyrme,  superintendent.  Capitalization  $20,000,000,  entire  stock 
issue  being  held  by  the  Amalgamated  Copper  Co.  Lands  include  the  Moon- 
light, Chambers,  Clear  Grit,  Washoe,  Pacific,  Oden  and  Gold  Hill  claims. 
The  Moonlight  is  the  principal  producer,  having  a  3-cornpartmeut  shaft 
about  1,400^  deep,  connected  underground  with  the  Blue  Jay,  Never  Sweat, 
Anaconda  and  Pacific,  with  a  20x48*'  Dickson  hoist  and  two  IngersoU-Ser- 
geant  air  compressors  of  50  drills  aggregate  capacity.  The  Clear  Grit  is  in 
litigation  with  the  Heinze  interests.  The  Chambers  has  a  200'  shaft  only, 
and  the  other  claims  are  but  partially  developed.  Ores  give  about  the  same 
avera^^e  returns  as  those  of  the  Anaconda.  The  smelter  of  this  company  is 
described  in  the  article  on  the  Anaconda  mine.  Production  for  the  year 
ending  June  1,  1903,  was  106,588  tons  of  ore,  giving  a  gross  yield  of  $10.45 
per  ton.  Mining  costs  were  $3.75  and  smelter  costs  $3.08  per  ton.  Produc- 
tion of  refined  copper  was  about  9,000,000  lbs.  for  year  ending  June  1,  1903, 
and  about  8,000,000  lbs.  for  the  calendar  year  1903. 
WASH0U6AL  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Office:  5312  Maple  Ave.,  St.  I/ouis,  Mo.  Mine  office:  Washougal,  Clarke 
Co.,  Wash.  F.  A.  Mabee,  president;  James  B.  Jordan,  secretary;  A.  D. 
Wright,  general  manager;  Ora  Wright,  superintendent.  Organize^  1892, 
under  laws  of  South  Dakota,  with  capitalization  $1,000,000,  shares  $1  par. 
Lands,  260  acres,  in  the  St.  Helens  district,  with  a  4'  fissure  vein  of  sulphide 
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ore  tn  granite,  developed   by  a  50'  shaft   and  BOO'   tunnel^  sliowiiig  orci 

giving  average  assays  of  3,5%  copper  and  $15  gold  per  ton. 

WAUKEGAN  &  WASHUTGTOll  IdlfllffG  k,  WASHDIGTON. 

SMELTING  GO. 

Mine  ofBce:  Bossburg,  Stevens  Co.,   Waoli.    James   Mo0mtt»  superin* 
tend  eat.     Orei*  curry  gokl,  silver  and  copper.     Has  steam  power. 


WAYEHUTTA  MIIfB, 

()\vn<"d  atKJ  opt!ratrtl  by  (*iirolina  Copper  Co, 
WEILERTHALER  BERGWERKE  G.  m.  1i.  H. 

Mine  office:  Markinh,  Elsass,  Germany. 
C.  WEISS  Y  CA. 

Office  and   mine:   Nuevo,   Canele,    Pcrk     At©  imudl 
ores  carrying  gold,  silver  and  coppt»r, 
WELCOME  GOLD  MINING  CO. 

Miiie  office:  Puzzler,  Colo.     Geo.  L 


NORTB  CAROLINA. 
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COLORADO, 
nperiiitendent.  Operates 
and  copper.     Has  stcaDi 


the  Silent   Friend  mine.     Ores  larry  gold,  silver 

power  and  employs  a  small  force. 

WELDON  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  Tucson,  kiit.     Mine  office:  Quijotoa,  Pima  C<*,,  Arir,     Employ*  | 
35  men.     Organised  Jan.  26^  1901,  under  laws  of  Arizona,  i%ith  capttaliia' 
lion  $2,500,000,  shares  $1  par.     Peter  White,  president;  Jo^,  A  Green,  vice- 
president;  Ferris  S,  Fitch,  secretary,  tre^i^urer  and  general  manager;  J.  W- 
Giddings,  supcrijitendent ;  Fred  Wall,  mine  superintendent ;  J.  B,  Tomlinson,  I 
engineer.     Lands,  17  claims,  area  340  arrtw,  also  a  lO-a<*re  mtlkile«  in  iIhs  j 
Quijotoa  district.     Property  shows  sundry  eonta<*t  veins*  between  granite' 
ancT  andesit^pfvrph\T}%  of  which  5,  averaging  12'  to  35'  width,  are  under 
development,  these  8ho\\iug  oxide  and  carbonate  ores  at  eurfacc  and  chal- 
copyrite  at  depth,   latter  being  auriferous  and  associated  with  sphaJerite,! 
galena  and  iron    pyrites,  with    brecciated  quartz  gangue^  gixong  average! 
anays  of  22%  copper.     Openings  include  5  sliafts,  deepest  2,00iy,  and  71 
tunnels,  5  of  which  are  crosscuts,  longest  being  an  1,800'  croeecut  tunnel«] 
with  total  utiderground  openings  of   2,905'.     Has  a  15-h.  p»  gaaoltne   hois(] 
and  4  power  drills,  with  carpenter  shop,  machine  shop,  smithy,  boarding- 1 
house,  powder-house,  assay  office  and  store.     Has  a  75x100'  mill  with  20 ' 
stamps,  of  100  tons  daily  capacity.     Property  if?  65  miles  from  the  Southern 
Pacific  railroad.     Management  plana  sinking  main  shaft  to  depth  of  500*  and 
opening  levels  ever>'  50'.     Officers  of  company  are  men  of  high  etandtogaiid 
property  is  regarded  as  promising. 
WELSH  COPPER  MINING  SYNDICATE,  LTD.  WALES;. 

Offices:  9,  Fenchurch  Ave,,  London,  E,  C,  Eng.     J.  Bell-Irving,  chair- 
num;  J.  Stevens,  consulting  engineer;  W.  H.  Bartlett,  8ecfietar>\     Capital, 
£17,500.     Lands,  933  acres,   in  Cardiganshire,   Wales,   including  lead  and 
copper  mines  and  a  reduction  plant. 
WENTWORTH  MINE.  ARIZONA. 

Mine  office:  Payson,  Gila  Co.,  Aril.    J,  Q.  Wentwoith,  auperiniendent. 
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WEST  GROUP,  BRITISH  COLUMBIA. 

Mine  office:  Yrekti,  Vancouver  Island,  B.  C.     Adjoins  the  Yreka  mine. 

WEST  AUSTRALIAN  MIKING  CO.,  LTD.  AUSTRALIA. 

Reorganized  as  Afrieun  A:  Australian  Co,»  Ltd. 
WEST  CHILLAGOE  MINES.  AUSTRALIA. 

In  tlie  Chillagoe  dLstrict  of  Queensland,  Aystralia.     Idle. 
WEST  FORK  GOLD-^COPPER  MINING  CO.  IDAHO. 

A  rank  fraud,  pminoted  l>y  tlie  notorious  L.  E,  Pike  A  Co, 
WEST  MOUNTAIN  MINING  COMPANY;  OF  ARUONA.  UTAH. 

Office:  Ntt^hua,  N- H.     Cuipitalizal inn  $1.000. OIK),  kI tares  $1  par.     Prn|i- 
erty  is  a  group  of  weil-located  clainLs  in  Bingham  Caiiyoti,  Suit  Lake  county, 
Utalif  on  which  no  work  hjy^  been  done  for  *<ome  year^. 
WEST  ST.  DAVID'S  GOLD  &  COPPER  MINES,  LTD.  WALES. 

<Jffices:  156,  Leutlenhall  St,,  London,  E.  (',,  Eng.     Cupilal,  £7. 
WEST  SIDE  MINING  CO.  WASHINGTON. 

Lett€Ts  relumed  unclaimed  frtmi  former  office  and  oflicers. 
WEST  SLOPE  COPPER  MINING  A  MILLING  CO.  UTAH. 

Letter  returned  unchtimed  from   former  office^  627  Mining  Excliange, 
Denver,  Colo.,  and  former  mine  office.  La  Sal,  Grand  Co.,  Utah,     Gid.  R. 
Propper,   manager.     Land«,    2J0   acres,    sliichtly   developed,    ahowing  a   4' 
vein  of  auriferous  and  argentiferous  copjier  on\ 
WESTERN  MINING  CO.  COLORADO. 

Office:  71  Broadway,  New  York.  Mine  office:  Lake  City,  Hinstfale 
Co.,  Colo.  Saml.  D.  Nicholson,  general  manager;  X.  A.  Xichol.*!on,  super- 
intendent. Opemtes  the  Ute  and  Ulay  mines,  producing  le4id,  copper, 
gold  and  silv^er.  Ha.^  water,  steam  and  electric  power,  with  2D0-ton  con- 
centrator. Employs  about  IO(J  men. 
WESTERM  MINING  CO.  MONTANA. 

Office :  Butte,  Mont.  Mine  office :  Apex^  Beaverhead  Cn.,  Mont,  Employs 
64  men.  Thos,  F.  Stephens,  president,  trea-^iurcr  and  general  manager; 
T.  Ellis,  secretarj-;  G.  A.  Hehcrlein,  BUperintendent.  Lands,  one  patented 
claim,  known  as  the  Indian  Queen  mine,  idso  a  3-acre  milLHite,  in  the  T^^^^pia  dh- 
trict,  Countr>^  rock-s  are  granite,  dolomite  and  qtmrtzite,  showing  2  contact 
veins,  between  gran  it  e  a  Tid  limestone,  averaging  8'  to  10^  width,  developed  Uy 
shafts  of  150'  to  220'  and  an  .H20'  tunnel,  with  l,tM»'  of  underground  openings, 
estimated  to  show  50, WK)  tons  of  ore  with  10,000  tons  blm'ked  out  for  stoping. 
Property  shows  nearly  every  commercial  ore  of  copper  except  enargite,  ores 
being  mairdy  chalcocite  and  rhalcopyrite,  giving  average  returns  of  about 
9%  coppi^r,  L5  oz.  sili'er  and  40e.  gold  per  ton.  \\*as  dis^covereil  1HG7,  and 
has  been  since  worked  intermittently  by  leaser*^.  Has  steam  and  gasoKne 
power,  with  a  smelter,  connected  by  tramway  with  the  shafts.  Smeller 
has  a  45-ton  3(j*  circular  water-jacket  lilaat  funmre,  making  matte  averaging 
55%  copper,  27  oz.  silver  and  0.13  oz,  gold  per  ton,  sent  to  the  Butte  tV 
Boston  smelter  at  Butte  for  refining.  Nearest  railroad  is  the  Oregon  Short 
Line.  7  miles  distant.  Average  costs  per  Ion  are  $1  for  mining  and  $4.20 
for  smelting.     Production  for   190?l  wtm  about  700  short    fons  of  refuted 
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copper.     MaimRemcnt    purposes    .sinking    a    new    3-coniparlmem    working 
shaft  and  (iriving  ii  cro^HHcut  lYiiinel  at  ilepth  of  250',  to  permit  cheaper  ore 
extraction.     Property  Ls  well  numa^ed  iiud  is  giving  good  r^lums. 
WESTERN  SLOPE  COPPER  MIHIHG  &  SMEIXmG  CO.  COLORADO, 

Uttite:  3s   Antes   Bklg.,    Hoston,    Mii,s.s,     Mine  olfiee:  Grand   Jumtion, 
2^!eiia  Co.,   Colo.     Organised   under   laws   of  Colorado,    with    eapitalization 
1750, LK)0,  simres  $1  par.     Henr^'  H.  Martleu,  president;  James  V.  Howard, 
seeretary;  \\\  C.  MeCurdy,  general  manager.     Lands,  11  cluimg,  area  atx^ut 
2f>!>  acres.     Principal  developmejit  18  on  the  Nancy  Hanks  claim,  with  a   J 
250'  shaft  and  135'  of  drifts,  from  which  17  cars  of  ore  shipped  to  smelt ef  M 
gave  returns  of  l\%  to  18%  copper.     Company  clainm  to  have  blocked  out  ™ 
over  5,000  tone  of  ore,  which  is  a  remarkable  aohievt>ment  with  only  135' 
of  drifts.     Company  is  paying  regular  quarterly  dividends  of  )4  *>f  ^%p  ^^^*^ 
selling  stock. 
WESTMORELAND  COPPER  CO.  TTEW  BRUNSWICK* 

(Jfhce:  rXtircliester,  N.  li.     Said  to  have  7,(100' of  underground  opt'iiings, 
with  coiicenlrator,  smeller  and  SO  precipitating  tanki*  for  copper  leai*hiiigr 
Claimed  to  have  expended  $2r>l>,000  r*ii  mines  and  plant. 
WEYMAN  &  YOUNG,  ALASKA 

OlRce  and  mine:  Cnpj>ernioiint,  Alaska.  E.  E,  Weyman,  superintend*_^g 
ent.  Are  developing  aiinferous  and  migenliferous  copper  ores,  with  wattc^| 
power  and  a  small  furce.  ^H 

WHALE  MINE.  NEW  MEXICO. 

Mini'  uflirc:Tres  Piedras,  Tflf*s  Co.,  N,  M.     Wm.  A.  Royal ^  supt. 
WHALEN  COPPER  MINING  CO.  NEVADA 

Land.»t,  in  vichiity  of  Alpha,  Eureka  county,  Nevada,  were  attached  for 
labor  claims  late  in  1903.     Chas.  l^y,  former  manager,  was  missing  at  last 
accounts,  and  cumimiiy  seems  hopelessly  insolvent. 
WHAT  CHEER  COPPER  MINING  CO.  WYOMING. 

Letter  r(*tiirnc<l  nn»  luiined  from  Hiverslde,  Carb6n  Co,,  Wyo. 
WHEAL  KATE  COPPER  MINING  CO.  MICHIGAN. 

(Hhcc:  Hi>iighton,   Houghton  Co,,  Mich.     Organized  November,    1902, 
under  laws  i»f   Michig.in,    with    tiipitahzation   $5t»,0(MK     Lands,  240   acr 
including  tlic  Whcjd  Kate  mine.     Ls  prinjarily  a  land  and  townsile  cnmpanyi' 
no  mining  heing  done. 
WHIMWELL  COPPER  MINES.  LTD.  AUSTRALIA. 

Offices:  11,  Ironmonger  Lane,  London,  E.  C,  Eng.     L.  Downs,  secretary. JH 
Capital,   nominal,   £150,000;  issued,   £100,(K)7.      Lands,  2<¥>   aerea,  in    thc^ 
Pilharra  Gold  field.'*!.  \Vi.tf?t€rn  Australia. 
WHIPSAW  COPPER  CO.  ARIZONA. 

(»ffice:  35  W.hII  St.,   .New  York,     Mine  oflfice:  Preacolt,   Yavapai  Co., 
.^riz.     W,  T   Pickerel  I.  agent. 
WHITE  BEAR  MINE.  BRITISH  COLUMBIA. 

Mine  othce :  Kos^land,  B.  C,     Ores  carry  gold,  silver  and  copper. 
■teaDi  power  atid  employs  12  niea. 
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WHITE  EAGLE-WHITE  PINE.  725 

WHITE  EAGLE  COPPER  MUfllfG  CO.  TEXAS. 

Lands,  at  Burnett,  Burnett  County,  Texas,  were  sold  February,  1903, 
for  $2,500,  to  pay  debts. 
WHITE  HORSE  MINING  CO.  ^  ARIZONA. 

Office:    20   Broad    St.,    New   York.     Lands,    200   acres    in    Yavapai 
county,  Arizona. 
WHITE  KNOB  COPPER  CO.,  LTD.  IDAHO. 

Office:  36  Wall  St.,  New  York.  Mine  office:  Mackay,  Custer  Co.,  Idaho. 
Employs  about  200  men.  Organized  originally,  under  laws  of  West  Virginia, 
as  the  White  Knob  Mining  Co.,  with  capitalization  $5,000,0(X);  reorganized 
with  present  title,  April  24,  1900,  under  laws  of  New  Jersey,  with  capitaliza- 
tion $12,500,000,  shares  $100  par;  again  reorganized,  January,  1903,  under 
same  charter  and  title,  with  capitalization  $2,000,000,  sharei^  $10  par;  issued, 
$1,500,000.  Debentures,  $500,000  of  6%  10-year  sinking-fund  gold  bonds. 
Harry  J.  Luce,  president;  Wilbur  K.  Matthews,  vice-president;  Chas.  G. 
Funk,  secretary;  Chas.  B.  Van  Nostrand,  treasurer;  Percy  L.  Fearn,  general 
manager;  Arthur  W.  Jenks,  superintendent. 

Lands,  32  claims,  3  millsites,  the  90-acre  townsite  of  Mackay,  sundry 
timber  lands,  water  rights  and  right-of-way  for  an  electric  line,  all  in  the 
Lost  River  Valley,  with  an  area  of  about  2,100  acres.  The  main  shaft  is 
700'  deep,  connecting  with  the  Albert  tunnel,  about  1,500'  long.  Property 
is  said  to  show  a  23'  vein,  carrying  3%  to  9%  copper  and  $1.75  to  $3  gold 
and  silver,  with  about  6  miles  of  underground  openings,  and  considerable 
reserves  of  ore  developed  for  stoping.  The  mine  has  a  good  machinery  plant, 
including  hoists,  a  10-drill  air-compressor  and  a  3-drill  auxiliary  compressor. 
Mine  is  reached  by  a  96-mile  branch  of  the  Oregon  Short  Line  railway,  running 
from  Blackfoot  to  Houston.  Mine  is  connected  "u'ith  smelter  by  a  10-mile 
electric  railway  having  a  maximum  gradient  of  6%,  in  a  rise  of  2,000'. 

The  smelter  has  three  200-ton  furnaces,  and  was  blown  in  September, 
1902,  but  blown  out  aft«r  a  month's  run.  One  stack  was  blown  in  again 
October  5,  1903,  and  it  was  planned  at  that  time  to  blow  in  the  second  stack 
a  little  later.  The  smelter  is  abo  treating  custom  ores  of  the  Pocatello  Gold 
&  Copper  Co.,  these  making  a  desirable  flux.  Some  trouble  seems  to  have 
been  had  with  the  smelter,  for  reasons  not  apparent.  In  November,  1903, 
the  smelter  was  said  to  be  handling  300  to  500  tons  of  ore  daily,  making 
therefrom  about  15,000  lbs.  of  copper,  800  oz.  silver  and  20  oz.  gold,  which 
would  indicate  a  return  of  1.5%  to  2.5%  copper  only,  with  gold  and  silver 
values  of  $1.60  to  $2.60  per  ton.  The  policy  of  the  company  lias  been  ex- 
tremely vacillating,  but  at>parently  is  more  settled  latterly.  The  success  or 
failure  of  the  property  can  only  be  determined  by  the  test  of  actual  production 
on  a  considerable  scale  for  a  considerable  period. 
WHITE  PIKE  COPPER  CO.  NEVADA. 

Office:  care  of  M.  L.  Requa,  100  Front  St.,  San  Francisco,  Cal.  Mine 
office:  Ely,  White  Pine  Co.,  Nev.  Capitalization  $5(X),000.  E.  F.  Gray, 
superintendent.  Lands,  in  process  of  patenting,  include  the  Ruth  group, 
held  under  a  $150,000  bond  and  lease,  also  the  Lost  Hope  and  Columbia 
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of  sted  on  stone  foimtlations,  witli  iron  sicltn;;  and  roof,  housing  fou^ 
boilers.     The  Winoua  has  15  power  drills,  5  drills  bemf^  in  use  at  I  lie  cloa 
of  1902,     Other  mine  buildiiig;s  are  a  20x40'  warehouse,  20x40'  carp«?nt« 
shop,  22x34'  smithy,  30x40'  store  building,  office   biiilding,  two  boardinf 
houses,  16  frame  dwellings  and  9  log  hrniise^,  the  dwellings  being  built  tn  a 
townsit^  platted  by  the  company,     The  Winona  also  has  a  sawmill  30x70* . 
with  a  42x66'  wing  for  boilers  and  a  16x40'  mng  containing  a  shingle  mil 
the  plant  ha\"ing  a  daily  capacity  of  20,000'  of  sawed  luniber.     The  main 
line  of  the  Copper  Range  railnmd  padaea  near  the  mine  and  a  ?fpur  baa  1 
built  U^  No.  2  shaft.    Pmdurtion  wad  begun,  in  an  experimental  way,  with  oiiA 
head  lea.setl  froni  the  Atlantic  mill,  in  December,  1902,  and  wa#  continue 
during  1903,  the  monthly  production  showing  m.ojjy  fluctuations^  due  to  the 
lack  of  atlequate  productive  facilities.     At  tlje  close  of  the  year  about  M 
tons  of  rock  was  Ijcing  stamptui  daily,  tlris  r<*turning  alinut  26  Ibs>.  of  mint?ra 
per  ton,  although  tlie  copper  is  very  fine  and  a  consideral)le  amount  \b  loa 
in  the  tailings.     Production  in  1903  waa  1,030,944  \h».  of  refined  copperj 
and  will  probably  be  about  the  same  in  1904.     The  Winoim  is  not  yet  aQ 
assured  success,  but  the  gorwl  stopes  0|jeneiJ  in  the  bottom  levd  of  No. 
fihaft,  and  the  goo<l   ground  padded  through  in  linking  No,  3  ^Imft,  hav« 
given  mnch   encouragement.     The  property  has  a  thoroughly  capable   and 
experiencetl  management,  and,  if  it  ha>i  the  making  of  a  mine,  will  cert&ijd] 
become  a  prnlitnl>lc  produrer  in  the  hands  of  the  present  company. 
WINONA  GOLD-COPPER  MIITING  &  MILLING  CO.  WYOMINGJ 

Office:   117  Kittn-nl^^e   Bldj:.,    Denver,  Colo.     Organised  imdcr  larWs  m£ 
Wyoming,  with  capit4ili/.ation  $5,0(»0,00fl,  shares  fl  par.     Jamea  R.  8a\nlleJ 
president  and  treasurer;  Henr>'  F.  Tower,  secretary.     I^nds,  23  claims* 
475  ftcrei*,  in  tlie  Suiilight  db^trict  of  Big  Horn  county,  Wyoming,  .showing 
numerous  veins  of  8'  to  30'  wi<Uii  gi\  ing  aj^aays  of  b'%  to  52%  copper  ,  11  ox.| 
to  15  oz.  silver  and  about  SI  i^old,  per  ton.     Property  has  a  vabialtle  walefl 
power  and  abundant  tiuiber. 
WINONA-REX  COPPER  MINING  CO.  WYOMHIG, 

Office:  care  of  John  Ludwig,  president,  Winona,  Minti.     Mine  oificeSj 
E nca m  prac n  t ,  Ca  rbo n  Co . ,  Wy o .     I s  deve lopi  ng  on  a.  s mall  scale . 
WTRRAPOWIE  OTNE.  AUSTRALIA,} 

Mine  ofFice:  l.eiglvs  Creeic,  South  Australia.     W*  H.  Williiuns,  ^iijier-^ 
intendeiit.     Has*  steam  power  and  employs  about  26  men* 
WISCONSIN  CLAIM.  '  CALIFORNIA,' 

Mine  office:  Darwin,  Inyo  Co.,  Cal.    Chaa.  Richardson,  oWTier,      Usui  mi 
i'ontact  vein  l^etween  limestone  and  granite,  2'  to  6'  wide,  with  shaft  of  , 
150',  showing  cuprite,  malachite,  and  chalcopyrite. 
WISCONSIN- WYOMING  COPPER  MINING  CO.  WYOMING.  1 

Office:  care  of  Wm.  Ott,  pre.^ident»  I>a  Crosse,  Wis.     Mine  office:  Kw 
campment,  Carbon  Co.,   Wyo.     John  M.   \^rchota,  secretary   and    gener4l 
manager.    Lands,  two  groups  of  claims,  near  the  Hidden  Treasure  &zid  Beulabt^ 
WISSAHICKON  GOLD-COPPER  CO. 

Oiganised  1902,  in  Delaware,  with  capitalLEation  SI, 000,000. 
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WOLVERINE  COPPER  BiimNG  CO.  MlCHIGAlf. 

L^fficc:  i^  William  St.,  New  York.     Mine  offire:  Kearsarge,   Houghton 

■  Co,,  Mich,  Einpluys  about  n<KJ  mew.  Organized  1890,  under  laws  of  Mk-h- 
ifaii,  wiili  capitaliitatioTi  $1 .54KJ,(MN),  .shares  S25  p>ur.  fiscal  year  ends 
June  3l».     Annyal  meeting,   first   Monduv   in   Augu>il,     American    Loan  & 

I  Trust  Co.^  of  Boston,  traniifer  agent.     John  Stanton,  president ;  Jo®,  E,  Gay, 
vice-president;  John  R.  Stanton,  secretary  and  treasurer;  preceding  oflirens, 
J.  WTieeler  Hardley  and   Samuel  L.  Smitli,  directors;  Fred  iSuiith,  superin- 
tendent; Willard   J.    Smith,    asstErtant    superintendent;  Chas.   L.    Noetzel, 
:clerk;  Win.  Poliard,  mining  captain;   B,  S.  Shearer,    mill    superintendent  J 
V\  Wm.  Hartmann,  engineer;  A.  B.  HoUenhofT,  master  iiiecliunic. 
J        Official  retunm  to  the  state  of  Michigan,  as  of  date  Jan.  I,  1&()3,  dbciose 
the  following  figures: 
Anumnt  cash  paid  in  on  capital  stock  ,  , STSfl.tKM)  (K) 
Amount  paid  in  by  cotjveyance  of  prxiperty  to  compiiny.  .   55<J,t)(X>.(J0 
I        Entire  amount  invested  in    real  estate .  _ 72<>,665. 23 
Amount  bf   personal  estate » , , ,  349, 165, 75 
I        Amount  of  unsecured  or  float 'mg  debt* 56  J3-1 .  37 
f         Production    of    refined    copper.    1(M>2,  ..,....,.,._..  .  .6,473J81    Iba. 
The  following  table  gi%'e8  comparative  figures  for  the  throe  fiscal  years 
ending  June  30: 


B  Mineral  production,  pounds 
Copper   production,    pounds? 

Groes  proceeds. 

I  Expenditures  at  mine. 
Smelt ing^  and  miscellaneous. . . . 
Construction  account  
Ket  mining  profit 
Interest  received 
Total  net  profit  
Dividends 
Balance   .   . 

Rock  hoist^,  toas  ... 

r  Hoek  stajnped,  tons  -  

[yield  of  rock  treated  per  ton,  lbs.. 
I  Cost  per  ton  of  rock  hoisted    . 

|Cofit    of  stampijig  per  ton 

per  pound  of  refined  copper 

At  mine,  cents 

of  amelting  and  mb^ellane- 

cents ... 

Tota.!    cost    of    refined    copper, 
including       constnietiou,      i>er 

pound,    cents *...,... 

The  mine  w'as  opened  in  1S82, 


1903. 

11,330,370 

8,260,386 

$1,030,755 

451,740 

97,183 

38,014 

443,818 

2,505 

446,323 

270,(MX> 

i- 170.323 

2*MJ,922 

279,011 

29.60fJ 

%       1.510 

%        J. 620 


5.469 


I    175 


7  105 


11M)2. 

0,23'J,Kno 

4.084,307 

658,002 

364,003 

60,236 

264,578 

30,405 

6,731 

—23,674 

240,000 

—263,674 

213,650 

187.482 

26.500 

1  700. 


13 


13  H 


lOOL 

5,853,4<T0 

4,007,646 

821,671 

348,395 

57,158 

27,708 

388,409 

7,125 

305,534 

210,rMX) 

-h  155,534 

223J 
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hed  Marrli  10,  1903,  under  lawa  of  Arizona,  with  capitalization  $500»( 
sliares  $10  pur,  $5  paid  in,  And  will  eall  12,50  per  share  early  in  1904.  Vn 
i^ued,  17,182  shan^.  Aimvial  meeting,  second  Wednesday  in  Xc»vcml>er" 
John  DanieU,  president;  Paul  P-  lUiehni,  vice-president;  W,  H.  Gates,  8ecre- 
tary;  W.  Frank  James,  treasurer;  preceding  officern,  W.  H.  Brophy,  Fred 
BniaBfad.  Thus.  Maj^liu,  Edw.  Ulsetlj.  B.  F.  Cliynoueth  and  Arthur  E.  Delf, 
directors;  R,  Stewart.  Hunt,  superintendent ;  W,  H.  Ut»berts,  clerk.  Company 
closed  fiscal  year,  Oct.  I,  1903,  with  a  cash  balance  of  $62,4(50.80,  with<*ut 
liahilities  otlier  tlian  undue  payments  on  bond  and  lease,  under  which  tho 
property  is  held. 

Lands,  9  claims,  area  about  190  acres,  claims  heii^  knoim  as  the  Cairo, 
Mernp!ii.H,    Kentucky,    Georgia,    Louisiana^   Chicago^    Warren,   George   and 
Broken  Pronnse,     The  Georgia  claim  hes  ahout  «30<>'  from  the  lands  of  I  he 
Calumet  d-  Anzonfv,  and  ahout  3/WKK  from  the  Irish  Mag  shaft  of  the  Calumet 
&  Arizona  and  the  Spray  and  H<ilhrtV>k  shaftn  of  the  Copper  Queen,  three 
of  the  richest  aliafts  in  the  Warren  district.     The  Uncle  Sam  and   Whitl 
Taiieil  Deer  mines  of  the  Copper  Queen  are  adjacent  to  the  WoUpriue 
Arizona  holdings,  and  leaj^en*  are  takhig  rich  ore  from  the  White  Taile 
Deer  about  800'  frf>m  the  U'olverine  shaft,  the  ore  bo<iy  of  the  While  Taile 
Deer  dipping  under  tlie  Wolverine  &  Arizona  landn,     A  shaft,  started  . 
21,  1903,  on  the  Broken  Promise  claim,  was  SSlV  deep  at  the  close  ot  tlH 
year.     The  shaft  has  3  coTnpartnients,  each  5x4/6*  and  well  tinibered,  cut  tin 
a  litnestone  fonnation  fjhowing  tonsiderable  initi.     At  a  depth  of  545'  tli 
sliaft  cut  a  16'  vein  of  low-grade  ore,  averaging  about  4%  (end,  uilh  IJ.5*5 
to  2%  copper,  which  are  not  workable  valuer,  but  are  indicative  of  bett« 
ore  at  depth.     The  shaft   has  proveti  very  wet  at  depth,  and  in  additio 
to  No,  7  and  No.  9  Caincn^n  sinking  pumps  is  to  install  a  500*gallon  Ptest'oll 
station  purnp.     A  108'  drift  on  the  500'  level  is  to  be  cotitinued  and  slw 
w^ill  continue  suiking,  in  addition  to  which  a  diamond  drill  will  he  installe 
early  in  1904,     Surface  equipment  includes  a  2G0-Il  p.  steam  plant  2  single^ 
drum  hoists,  a  6-drill  air  compre.ssor,  25x50'  engine-house,  office,  bunk-housi 
boanling-liouse  and  a  10,t>fK)-g{dJon  water  tank,  water  being  pumped  fnr*i] 
Naco,  H  miles  distant,     A  large  slock  of  timber  and  otlier  supplies  is  carrie 
The  location  of  the  Wolverine  ^  Arixona  is  such,  and  the  indications 
ore  at  depth  arc  so  strong,  that  the  pro|ierty  can  scarcely  fail  to  make  i 
v:duable  inifie. 
WOOD  RIVER  GOLD  &  COPPER  CO, 

Incorporate<J    1902,    under     laws    of     Delaware,    with     cspitiUijtaiiofi 
Sl.OOO.fMM),  by  W.  W,  Watson,  et  al,  of  Scranton,  Pa. 
WRIGHT  &  LAWRENCE  MINIIfG  CO.  CALIFORIOA. 

Office:  7(H)  Stewart  Fildg.,  Chicago,  Tib     Eric  Forseil,  president;  A.  W^i 
Linquij^t,  general  manager.     Lanck,  Hi  claims,  area  .T20  acres,  in  Hivct^id^ 
county,  California.     A  meiksly  little  stock-joWjing  eoueern  tlml  is  apparentl] 
rf>tten  frtim  center  to  circumference, 
WRIGHT-RUSSELL  COPPER  MINING  CO.  WYOMIHG. 

jMliie  oJIi(c:  B.ittle,  Carbon  Co.,  Wyo.     W.  J.  Rusa<*U,  manatftr      H/u  , 
auriferous  copper  ore  and  employs  a  small  force  in  development. 
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WYACCA  MIHE.  AUSTRALU. 

Office:  care  of  E.  Pearce,  Broken  Hill  Chambers,  Adelaide,  South  Aus- 
tralia. Lands  are  in  the  Himdred  of  Basedow,  8  miles  southwest  of  the 
Blinman  mine,  and  about  260  miles  north  of  Adelaide.  Vein  ranges  1*^  to 
26*  "mde,  carrying  cuprite,  melaconite  and  chalcopyrite,  in  gangue  of  calcspar 
and  spathic  iron.  • ' 

WYAHDOT  COPPER  CO.  MICHIGA5. 

Office:  24  Congress  St.,  Boston,  Mass.  Mine  office:  Winona,  Houghton 
Co.,  Mich.  Organized  1899,  under  laws  of  Michigan,  with  capitalization 
$2,500,000,  shares  $25  par,  $8  paid  in.  Old  Colony  Trust  Co.,  of  Boston, 
registrar.  Annual  meeting,  first  day  of  May.  Henry  Stackpole,  president; 
Irving  J.  Sturgis,  vice-president;  Wm.  O.  Gay,  secretary  and  treasurer; 
preceding  officers,  Jos.  Dorr  and  Matthew  Van  Orden  directors;  Frank 
L.  Van  Orden,  superintendent ;  ThoS.  Buzzo,  mining  captain. 

Lands,  1,040  acres,  adjoining  the  Winona  mine,  in  Sections  16,  20  and 
21,  T.  52  N.,  R.  36  W.,  Houghton  county,  Michigan.  Tract  is  crossed  by 
the  Copper  Range  railroad.  Surface  improvements  include  machine  and 
blacksmith  shops,  warehouse,  bams,  and  about  12  dwellings,  with  boilers, 
hoists,  shop  machinery  and  tools. 

Exploratory  work  was  begun  February,  1899,  and  has  been  continued 
uninterruptedly.  The  overburden  is  very  heavy,  greatly  impeding  both 
shaft-sinking  and  diamond-drilling.  Early  work  was  performed  in  search 
of  the  Winona  lode,  while  latter  efforts  have  been  made  ^ith  a  view  to  locating 
the  southern  extension  of  the  Baltic  amygdaloid.  No.  1  shaft,  261'  deep, 
is  on  an  amygdaloid  supposed  to  be  the  Winona,  having  a  parallel  under- 
lying amygdaloid  bed  60^  distant,  both  being  broken  and  of  poor  promise, 
though  showing  occasional  patches  of  well-mineralized  ground.  Shaft 
No.  11,  about  a  quarter-mile  from  No.  1,  and  lOO'  deep,  shows  a  disturbed 
and  unsatisfactory  formation,  with  parallel  amygdaloids  50^  apart,  these 
giving  occasional  bunches  of  good  ground,  but  not  payable  at  the  depth 
gained.  A  102'  shaft  has  also  been  sunk  on  a  lean  cupriferous  conglomerate 
underlying  the  Winona  bed,  and  a  SOO'  shaft  sunk  on  an  amygdaloid  identified 
as  the  Elm  River  gave  no  promising  ground. 

All  shafts  having  given  such  poor  showings,  mining  work  was  stopped 
August,  1901,  and  boring  begun  vrith  two  diamond  drills.  These  started 
at  the  Eastern  Sandstone  and  worked  backwards  to  the  west,  securing 
a  nearly  complete  geological  cross-section  on  the  Wyandot  tract,  under 
great  difficulties,  owing  to  the  heavy  overburden  of  sand  and  boulders, 
this  running  100'  to  SOO'  deep  and  averaging  nearly  200'  for  the  various 
holes.  The  drill-cores  show  that  the  formation  is  much  disturbed  across 
the  entire  tract.  Drilling  was  stopped  in  1902,  and  a  new  vertical  shaft 
started  on  Section  28.  This  shaft  penetrates  a  95'  overburden  and  is  250^ 
deep,  with  crosscuts  east  and  west,  the  cast  crosscut  reaching  the  E^asten 
Sandstone  at  a  distance  of  about  700'  and  cutting  several  mineraliie^ 
amygdaloids,  of  which  one,  about  150'  east  of  the  shaft,  is  being  drifted  01 
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alxjut  150  men.  Capitalization  $5,000,000,  shares  $10  par.  Whl  Sauniiyi 
president ;  Geo,  E.  Green,  secretary  and  treasurer;  John  M.  Thurston,  nc©- 
president  and  general  counsel;  Chas.  A.  Kaiser,  assistant  general  manager; 
W.  E.  Poiheroy,  superintendent ;  Gen.  Henry  Ide  Willey,  eii^ne«r. 

Lands,  6^032  ai  ri"^,  also  110,284  acres  of  timber  and  gracing  lands,  and 
water  rights  to  25  miles  of  the  Yaquj  river,  nnnlng  lands  beitig  in  the  neigh- 
borhood of  Suaqui  de  Batue,  Campo  Santo  Nino,  8onora,  Mexico,  in  the 
Sierra  Mad  re  moun  tains,  al>out  120  miles  from  Hermosillo.  Tlie  property 
shows  antigua«,  8uppoKwi  t^>  have  l»een  worked  by  the  Axt,€ca»  as  there  are  na 
reeordft  of  their  of>e  rat  ion  nnder  Spanish  dominion.  The  tract  is  well  watered!' 
and  well  timbered,  except  in  the  more  mouiilainouft  jKJrtions.  In  additi( 
to  gold^  i^ilver  and  copper,  the  tract  carries  iron  ore,  apparently  of  good  gradi 
also  promising  roid  bnls, 

A  contact  vein  l>etween  granite  and  limestone  Ls  estunat«d  by  the  com- 
pany to  !>e  SO'  to  800'  in  width,  and  several  miles  in  length,  with  one  exposure 
of  fine-quarter  mile  deptli  of  the  vein  on  the  face  of  a  mountain.  The  main 
ore  body  Lh  crossed  by  a  smaller  vein,  at  nearh^  right  angles.  OxidijKd  ores 
are  shown  in  the  upper  portions,  with  t*olid  sulphides  tielow,  ores  noted  beii 
cuprite,  melaeonite^  malachite,  azurit<»,  chalcocite.  bornite  and  chalcopyrii 
Average  assays  of  a  large  number  of  samples  gave  14,92%  copper,  6.6  oi. 
silver  and  2.09  oz.  gold  per  ton. 

Development  was  begun  in  1901,  and  is  by  2  shafts  and  8  ttinnels.  t 
ore  standing  well  and  requiring  httlc  timbering.  Improvements  inclu( 
engine  and  iKnler  houNcs,  ofhce  byilding  and  a  store.  Adjoining  tlje  mini 
are  t  wo  villages,  one  inhaljited  by  Mexican  workmen  and  tlie  other  liy  Yaq^ 
Indians.  The  proi>€*rty  is  atjout  75  miles  from  a  railroad.  Company  plai 
insttillation  of  a  l,Ol>t>-lKp,  plant  on  the  Yaqui  river,  and  transmission 
power  to  Campo  Santo  Nino,  also  plans  the  erection  of  a  large  i>oneentrat- 
on  the  Yaqui  river,  3  milc*f  frr^m  the  mine  and  4^000*  lower,  transporting  oi 
by  gravity  or  aerial  tram.  Property  shows  low-grade  ferruginous  cop] 
ores  and  linieBtone  suitatile  for  fluxing. 
YAQUI  SMELTING  &  REFINING  CO.  NEW  MEXICO. 

Office:  Toledo,  Ohio.     Works  office:  Ban  Antonio  de  la  Huerta,  Sonoi 
Mex.     F.    Davis,  general   manager;  Victor  A.  Lucier,    superintendent, 
tiuilding  a  smelter  of  125  tons  daily  capacity,  SO  miles  eix^i  of  Torres  and 
miles  below^  Campo  Santo  Nifio.     Plant  was  furnished  by  the  Allis^-Chj 
Co.,  and  is  specially  designed  to  reconcentrate,  smelt  and  refine  ores  of  sUv( 
lead  and  copper.     Equipment  includes  a  1  wrH.stor%'  ore  sampler,  machji 
shop,  electric  light  plant  and  ice  plant.     Is  lite  first  and  only  custom  smelt 
in  Sonora,  and,  being  .surrounded  l>y  a  wonderfully  rich  minend    district, 
should  earn  good  profits  and  greatly  assi.'^t  in  the  development  of  the  resources 
of  the  8tate.     Smelter  is  planned  to  W  t»lo\vn  in  early  in  190C 
YAQOl  RfVER  LAND  A  DEVELOPMENT  CO.,  LTD.  MEXICa 

Offices:   4,  Bank  Bldgs,,  London,  E.  C,  Eng.     T.  Morriss,  aecreta] 
C^ipltal,  £40,fX>0.    Lands,  87,000  acres,  near  Guaymas,  Sonora,  Mexico. 
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SOCISDAD  YAIJRICOCHA,  LDCITADA.  PERU. 

Office  and  mine:  Huaripampa,  Yauyos,  Peru.     Is  a  small  producer  of 
argentiferous  copper  ores. 
YAVAPAI  COPPER  CO.  ARIZONA* 

Office:  317  Main  St.,  Springfield,  Mass.    Mine  office:  Prescott,  Yavapai 
Co.,  Ariz.     Geo.  Nightingale,  president ;  J.  J.  Hawkins,  attorney. 
llEGOCIAaON  UNERA  DE  CLEME5TE  YBARRA.  MEXICO. 

Mine  office:  Promontorios,  Sonora,  Mexico.     Don  Clemente  Ybarra, 
owner ;  Jesus  Maria  Quijada,  manager.     Employs  50  men.     Property  includes 
the  Almada  y  Terito,  Alvarado  and  Gloria,  carrying  gold,  silver  and  copper 
ores,  developed  by  shafts  and  tunnels. 
YELTA  UlTE.  AUSTRALIA. 

Sold  to  Paramatta  Copper  Mines,  Ltd. 
YENISEI  COPPER  CO.,  LTD.  SIBERIA. 

Offices:  1-2,  Great  Winchester  St.,  London,  E.  C,  Eng.  Mine  office: 
Abakansk,  Yenisei,  Siberia.  T.  E.  H.  Hodgson,  chairman;  P.  J.  Brenchley, 
secretary.  Capital,  nominal,  £300,000;  called  up,  £173,001.  Lands  include 
mineral  leases  of  8,500  acres  and  timber  rights  over  470,000  acres,  in  the 
province  of  Yenisei,  Siberia.  Is  opening  two  mines,  which  are  said  to  average 
5%  copper,  and  contemplates  erection  of  a  smelting  plant. 
YORK  HARBOUR  COPPER  CO.,  LTD.  NEWFOUNDLAND. 

In  voluntary  liquidation.     Property  sold  to  Humber  Cons.  Mining  & 
Mfg.  Co. 
YOSEMITE  COPPER  MINING  &  REDUCTION  CO.  CALIFORNIA. 

Office:  214  Potomac  Bldg.,  Los  Angeles,  Cal.  Mine  office:  Daulton, 
Madera  Co.,  Cal.  J.  M.  Hambleton,  president;  I.  N.  Richards,  secretary; 
C.  Van  Tinunons,  superintendent.  Has  auriferous  and  argentiferous  copper 
ores,  in  4  parallel  veins,  with-  an  SO'  shaft  and  steam  power.  Contemplates 
installation  of  new  machinery. 
YOSEMITE  &  SAMPSON  MINES.  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah. 
YREKA  COPPER  CO.  BRITISH  COLUMBU. 

Office:  516  Fidelity  Bldg.,  Tacoma,  Wash.  Mine  office:  Yreka,  Van- 
couver Island,  B.  C.  Employs  100  men.  Organized  1901,  under  laws  of 
Washington,  with  capitalization  $2,000,000,  shares  $1  par.  C.  W.  Riddell, 
president;  C.  D.  Ljmn,  vice-president;  S.  T.  Lewis,  secretary  and  general 
manager;  N.  S.  Clarke,  general  superintendent;  W.  C.  Spicer,  treasurer. 
Lands,  16  patented  claims,  on  Comstock  Mountain,  Quatsino  Sound,  Van- 
couver Island,  including  the  Comstock  and  Superior  groups,  also  3  unpatented 
clatms  in  the  Victoria  district,  2  miles  from  tidewater,  on  the  eastern  side  of 
the  island,  this  latter  group,  known  as  the  Yreka,  being  idle.  The  Superior 
group  has  an  enormous  contact  vein,  said  to  show  a  200'  outcrop.  Develop- 
ment IS  by  open-cut  and  3  tunnels,  disclosing  a  large  body  of  auriferous  and 
argentiferous  sulphide  ore,  estimated  by  company  to  carry  average  values  of 
7%  copper,  2  oz.  silver  and  $3  gold  per  ton.  Amount  of  ore  in  sight  is  vari- 
ously estimated  at  2,000,000  to  4,000,000  tons,  ^ith  perhaps  500,000  tons 
available  for  stoping.    The  mine  has  a  10-drill  air  compressor,  with  direct 
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water  powor.  A  3. GOO'  Itibk-t  aerial  tram,  of  600  tons  capacity  daily » 
If  I  H  fine  wharf  having  a  2,500-ton  ore  bunker.  There  are  also  two  » 
aerial  trams,  of  400'  and  800*  length.  The  company  has  contract^  to  »hip 
100,000  tons  of  ore  to  the  Crofton  smelter,  on  the  strength  of  which  contract 
the  smelter  people  have  advanced  considerable  smns,  and  are  now  mining 
about  too  tons  daily.  The  officers  of  the  Yreka  stand  w*ell,  and  the  property 
is  considered  promising,  though  the  company  does  not  seem  to  be  in  a  very 
strong  fiiianciai  position. 
YTTEROEN  MUTE.  FORWAY. 

Mined  1,300  tons  of  cupriferous  pyrites  in  1900. 
YUDA  COPPER  CO.,  LTD.  AUSTRALLL 

Company  did  not  go  to  allotment. 
SYWBICAT  DU  YtnfllAN.  CHIlfA. 

Officea:  404,  Salishtiry  Houue,  I^ndon,  E.  C,  Eng.,  and  32,  RtteTx)uisLe 
Grande,  Paris,  France.  A.  Adam,  president;  E.  Phillipe,  secretary'  in  Lon- 
don; G.  Dargent,  secretary  in  Paris.  Consul-general  E.  Rocher,  agent  in 
China.  Capital,  nominal,  £3.5,000;  paid  in,  £2(3,281.  Has  a  government 
concession  to  exploit  mineral  tiepo«itii  and  incident^ly  build  railways,  canals, 
etc.,  in  7  districts  of  the  province  of  Yimnan,  China,  on  a  royalty  of  35%  to 
the  Chinese  government,  payable  after  deduction  of  28%  of  net  earnings  for 
interest,  Kinking  fund,  and  reser\^e. 
YUSPENSSKI  MINE.  SIBERU. 

Ts  ItK-ated  approximately  500  mile-s  south  of  Petropavlovsk,  Siberia, 
which  is  the  nearest  railroad  point,  and  is  the  principal  copper  producer  of 
the  Kirghiz  Steppes,  Property  shows  a  network  of  veins,  occurring  near  a 
contact  of  slate  and  acid  igneous  rocks,  ore  being  mainly  bomite,  with  gangue 
of  qu&rtx  and  barite,  but  ."^bowing  frequent  chalcocite  and  tetrahedrite,  with 
ocf^asional  nixdachite,  azurit^,  f'uprite,  and  native  copper.  Property  has 
been  worke<l  in  a  sniidl  way  for  40  years,  development  being  by  an  open-cul, 
once  \Uf  deep,  l>ut  since  caved  in^  and  by  vertical  shafts  sunk  in  the  foot  wall, 
crosscuts  being  driven  to  the  veins.  Main  shaft  is  257'  deep,  showing  a  vein 
of  17'  average  width,  rarn^'ing  aliout  1 5%  copper.  As  the  services  of  engineer, 
aa^iayer  and  metallurgist  arc  dispensed  with,  the  development  and  operation 
of  the  mine  are  along  exceedingly  crude  lines.  Timbering  costs  an  average  of 
$1.25  per  ton  of  ore  mined,  owing  to  poor  management.  Timbers  are  inse* 
curely  plncetl  and  suliject  to  frequent  crushes,  after  which  new  timbers  are 
iuistalled  inside  of  the  old,  with  the  reauit  of  eventually  reducing  the  mine 
o|»enings  to  inipassilde  dimensions.  The  smelter  ik  70  miles  from  the  mine, 
and  ore  is  hauled  thereto  in  carta.  So  much  ore  is  lost  in  transit  that  the 
track  of  the  ore-carts  is  emblazoned  by  a  purple  train  of  lx>rnite,  visible  for 
Bcveral  miles  distance.  The  smelter  is  kno%vn  as  the  Spasski  works.  The  ore 
ia  heap-roasted  with  coal,  the  process  requiring  3  weeks.  The  roast-heapft 
are  located  on  the  t/)p  of  a  hill,  where  furioui^  winds  prevail,  consequently 
there  is  much  cintering  and  hea\'y  losses.  The  smelter  has  6  rectangular 
brick  furnaces,  of  2V^  tons  daily  capacity  eiich.  So  poorly  are  matters  mnn- 
agKl  that  a  smelter  charge  of  15  tons  of  ore  requires  54  tons  of  fuel  and  Hux, 
}A»X%t  t«  nm  onto  the  casting  floor,  which  is  of  sand,  with  many  pools  of  w]iter| 


I 
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caiLsitig  alarming  explosions.    About  lialf  of  the  nuitte  b  removed  by  tapping 

and  the  balance  dug  out  ljy  Imiid.  Slags  nm  about  3%  copper  and  are  fed 
back  iulo  the  fumade  repeatedly,  until  gradually  worn  out.  The  eventual 
pnxiuct,  however,  is  a  09.5%  blister  copper,  of  excellent  quality.  \\'ug«iS  are 
about  20c,  per  day  for  miiierfi,  and  500  men,  wonicn  and  children  are 
employed  about  the  mines  and  works. 
COMPAlfHIA  DE  ZAMBEZIA.  PORTUGUESE  EAST  AFRICA, 

Offices:  53,  Rua  do  Aleerini,  Lisbon,  Portugal  and  10^  Rue  Lafayette, 
Paris,  France,  Capital,  nominal,  2JO0  contos  do  rei^;  issued,  2,025  cxintos 
do  reis.  Property  is  a  concession  of  60,(MM)  square  mitci?,  on  either  side  of  the 
Zambes^i  and  Shire  rivern,  extending  east  of  latter  to  the  coa^t,  and  embracing 
the  portjs  of  Queliniane  and  Ciiinde,  PortngueHc  Eiiat  Africa.  Qinceseion 
includes  copper-bearing  fields  of  prospective  /ahie. 
ZAMBEZU  EXPLORING  CO.,  LTD.  PORTUGUESE  EAST  AFRICA. 

Offices:  3f)-31,  Clenjenl«  Lane,  London,  E.  C,  Eng,  Tindale  White, 
chairman:  L.  Dampier,  tiecretar>';  Capital,  nojiiinal,  £270,tX)0;  issued, 
£263,145.  Has  copper  claims  in  the  Loinagunda  and  adjoining  dvBtrictSj  also 
exten^sive  slmre  interests  in  various  South  African  iiiiuing  and  hind  companie^^. 
COMPAmA  MIIiERA  DE  ZAPOTECA.  MEXICO. 

Office:  Laclede  Bldg,,  iSt.  Louift,  Mo.  Mine  office:  Ocotljiiri^  Oaxaca, 
Mexico.  Employs  100  men*  Organized  Jaimary^  1903,  under  laws  of  West 
Virginia,  with  capitalixation  $1  ,rMK),OfX),  shares  SI  par.  Geo.  Riddle,  presi- 
dent; P.  IL  Flitcraft,  secretary;  Fniiik  A.  Vickerj^,  resident  director;  Wm.  W, 
TiiomjJSfjn,  general  superintendent;  V.  J.  Taj  man,  a'ssistant  guperinlendent. 
Lands,  33  pertenencias,  area  81  acres,  also  420  acres  of  miaeellaneous  lauds, 
in  the  Taviche  district,  including  the  Zjipote  niine,  carr^'^ing  auriferous  copper 
and  silver-lead  ores,  developed  by  a  400'  main  aliaft  and  a  300^  tunnel.  Has 
utefttn  power,  witli  a  SO-h.  p.  Webster,  Camp  k  Lane  double-dnim  hoist  good 
for  depth  of  1,CKX)',  Neare^Jt  milroad  b  the  Ferrocaril  Oaxaca  y  Ejutia,  8 
miles  distant.  Work  of  active  development  was  beguu  in  1903,  and  is  to  be 
pushed  vigorously. 
ZARAGOZA  COPPER  &  ZmC  MINES,  LTD.  SPAIll. 

Offices:  ltV21,  Queen  Victoria  St.,  London,  E,  C,  Eng,     A,  H.  Greenliill, 
secretary.     Capital,  no mitial,  £60,000;  ia^ued,  £7j(KKJ.     Organized  to  acquire 
mines  in  Spain,  under  agreement  with  Eio  Tenido  Copper  Mines,  Ltd. 
COatPAIOA  MINERA  ZAUCUBO,  COLOMBIA, 

Mine  office:  Medellin,  Antioquia,  Colombia.  Juan  de  la  Posado,  superin- 
tendent. Operates  the  Zaucudo  and  Savalotas  mine^,  producmg  gold,  silver 
and  copper.  Has  steam  power  and  smelter,  employing  several  hundred  men. 
ZOMEKI  MXITE,  JAPAN. 

Mine  office:  Ikuno-mura,  Abu-gori,  Nagato,  Japan.     Ores  are  slightly 
argentiferous  chalcopyrite  and  bomite,  assoeiated  with  sphalerite,  galena 
and  pyrrhotite,  occurring  as  lenses  and  fissure  veins,   near  liparite  dikes 
penetrating  clav-slate,  sandstone  and  limestone. 
ZONIA  COPPER  BOlflKG  CO.  ARIZONA* 

Letter  returned  unclaimed  from  former  mine  office,  Prescott,  Ya\'apft? 
OQiUQtyj  Arizona. 
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CHAPTER    XVL 


General  Copper  Statistics. 


While  more  compact  than  iii  tlie  earlier  issues  of  this  woHc,  the  i 
chapter  of  statistics  will  be  found  to  contain  more  matter,  and  in  some- 
what better  arrangement*  as  numerous  tables  have  Iwen  consolidated^ 
this  process  being  ca.rried,  in  some  instances,  so  far  as  to  put  three  and  four 
into  one,  which  IB  considered  fair  concentrating  practice.  As  a  consequence 
of  this  process  of  consolidalion,  many  of  the  tables  will  he  found  to  give 
information  upon  two  to  a  dozen  points  each. 

All  tables  are  fully  indexed  and  cross-referenced  in  the  index  of  the 
entire  book  following  this  chapter,  but  the  following  condetised  table  of  con- 
tents nuiy  be  found  of  a^i^anee  in  facilitating  reference: 

World's  Copper  Production:  By  Countries,  For  Xineteenth  Century,  j 
By  Largest  Min€S»  By  Various  Minee,  Estimate  for  1903  —pages  741  lo74& 

Ambrican  Copper  Production:  From  1850  to  1902,  By  Stjiies — paisesj 

744^750, 

Laks  Superior  Copper  Production:  By  Mines,  P^tMiuctton  and  Value 
1845  to  1903— pages  750  to  752. 

American  Exports:  Exports  1865  to  1902,  By  Ports,  By  Destinations — J 
pages  752  to  753. 

AsfERiCAN  Imports:— page   754» 

Copper  Trade  or  the  World:  Detailed  Tables  by  Countries — pages' 
754  to  759. 

Prices  and  Values:  Sundry  Tablefr— pages  760  to  764. 

Dividends,  Asse^ments  and  General  Finances:  Prices  and  Sales  of] 
Listed  American  Sliares^  Dividends  of  American  Mines,  Dividends  of  Lake* 
Superior  Mines.  Dividends  and  Asaessments  of  Lake  Mines,  C^apitalization  of 
Lake  Copper  Companies — pages  764  to  771. 

Sundry  Local  Statistics:  Forces  Employed  by  Michigan  and  Montana 
MineSf  Number  of  shareholders  in  Lake  Copper  Companies — pa^  772, 

FuTiTRE  Production  of  Copper:  Sundry  Tables  based  upon  ProductioAl 
of  the  Nineteenth  Century— pages  773  to  774. 
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WORLD'S  COPPER  PRODUCTION  BY  COUNTRIES. 

{Long  Tons.) 

Country.                 1800.       1896.         1898.         1899.  1900.           1901.  1902. 

Algeria 120     

Argentina 150          100          125            05  775          780  240 

Australasia 7,500     11,000     18,000     20,750  23,000     30,875  28,640 

Austria 1,210       1,075       1,110          915  805       1,015  1,015 

Bolivia 1,900       2,000       2,050       2,500  2,100      2,000  2,000 

Canada 3,050      4,000      8,040       6,730  8,500     18,800  17,485 

Chile 26,120     2.3,500     24,850     25,0(X)  25,7(X)     30,000  28,930 

Cape  Colony  ....     6,450       7,450       7,060      6,490  6,720       6,400  4,450 

Great  Britain.  ...        935          555          640          650  650          600  600 

Germany 17,625     20,065     20,085     23,400  20,410     21,720  21,605 

Hungary 300          210         430          590  490          320  485 

Italy 2,200      3,400      2,965      2,965  2,955       3,000  3,370 

Japan 15,000     21,000    25,175     28,310  27,840     27,475  29,775 

Mexico 4,325     11,150     16,435     19,3.35  22,050     23,795  35,785 

Newfoundland...     1,735       1,800      2,100      2.7(K)  1,900      2.000  2,000 

Non^ay 1,390      2,500      3,615      3,610  3,935      3,375  4,565 

Peru 160          740      3,040       5,165  8,220      9,520  7,580 

Russia 4,800      5,100      6,260      7,210  8,000      8,000  8,000 

Sweden 830         500         480         520  450         450  455 

Spain*  Portugal.  51,700     53,325     52,375     52.168  52,872     53,621  49,790 

United  States....  115,966  205,384  235,050  253.870  269,111  268,522  294,297 

Turkey 470         920  520         980  1,100 

Venezuela 5,640 

Totals 269,096  374,854  430,405  463,908  486,363  513,243  542,167 

WORLD'S  COPPER  PRODUCTION. 

{Long  Tons) 

_                                                X^ttrO011wAA0 

Taar.          United  States.       Foreign.  Total.      of  U.  8. 

Production. 

1880 27,000        126,959  163,959  17 

1881 32,000        131,000  163,000  19 

1882 40,467         141,165  181,622  22 

1883 51,674        147,832  199,406  24 

1884 64,708        155,141  220,249  29 

1886 74,062        161,640  225,592  *  32 

1886 70,430        146,666  217,086  32 

1887 81,017        142,781  223,798  36 

1888 101,064        166,972  268,026  39 

1889 101,239        169,966  261,205  ^' 

1890 116,966        163,489  269,465 

1891 126,839        162,662  279,391 

1892 164,018        166,464  310,472 

1893 147,033        166,497  303,630 

1894 168,120        166,386  324,606 

1896 169,917        164,648  334,665 

1896 206,384        167,979  373,363 

1897 220,671        178,384  398,966 

1898 236,050        194,106  429,166 

1899 263,870        216,440  469,310 

1900 269,111        216,743  486,854 

1901 268,622        242,497  611,019- 

1902 294,297        247,870  642,167 
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raODUCnOH  of  various  bones.— (ContmuedO 


(PouThds.) 


No. 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
64 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
SO 
81 
82 
83 
84 
85 


Mine  or  CompAay. 

Moctexuma 

Mitsu  Bishi  C^osahi  Kwabha. . 
Trimouulitiii 

Wolverine 

Bingham 

United  States 

O'okicp 

Old  Dominion 

Wttijslvoe  , 

Mason  &   Barry. ............ 

Colorado  Mug.  &  Smelt ing  Co. 

Teziutldn 

Mohawk 

Snlitelma 

Shannon 

Canadian  Copper  Co .......  . 

Grt>at  Colmr 

Atlantic. 

Namac]ua 

Franklin 


Katareki 

Le  Roi  .    

Santa  Ines  y  MorocochA..T. . ,  . 

Mi.  Garnet 

Canizal 

Tilt  Cove 

British  Colutnbia 

Tyee... 

Copiapo 

Sevilla  ..... 
Kedab«Dski.  . 

Maipu . 

Santiago  Vifui^a 

Guggenheim  Exploration  Co.  . 

Daly-West 

Central  Chile  Copper  C4>  .  . .  . 

I&le  Roy  ale. , 

Rudianjski. 

Monteeatini  . . 

Montrfml  Sz  Boston  ... 

Le  Roi  No.  2.. . 

Huafichaca  de  Bolivia 

Artola  Hennanos 

Bociedad  Industrial  de  Atacama  . 

Chilcna  de  Fundiciones . . , .  . 

Ani... 

Arghana  Maden. 

Catemii . 

''IJoyd"  .... 

Besa  y  Cii 

Tin  to  it  Santa  Rosa.. 

Coro  Coro. .,.,...., 

Now  CliiiJagoo  Railway  it  Mint-jj., 


k    .    «    «    ^    ,    «.A 


Location.  Year.  Froduetioo. 

Mexico. , 19(J3  U),179,0<KJ 

Japan Iixr2  1(J,000,00<J 

Michigan,  U.  S.  A.  1903  9,237,051 

Michigan,  U.  S.  A.  1903  9,fK34,U34 

VUkh,  V.  S.  A.    ,  ,  1903  9,0<10,tKJ) 

Utah.  U.  S.  A 1903  9,00tKtXKJ 

Cap  CV>lony. 1902  H J50,0(N> 

Arizona,  U.  S.  A.  .  1903  8,575,77« 

Montana,  U.  8.  A,  1903  8,000/ 

Portugal  im>2  7.450,>tl0^ 

Montana  11103  7,tKK),0{X 

M^^'vieo 1902  G.7.S8.4tHl 

Midiigan.  U.  a  A.  1903  6,284,327 

Norway 1902  6,272,rKJ0i 

Aristona,  V.  S.  A. .  1903  6,2.50,0«)0  j 

Canada. 1903  <iOOO,(H)0 

Australia 1898  5,644,800 

Michigan,  U.  S.  A.  1903  5,5n5..598 ! 

Caj>e  Colony. . .    .  1901  5,376,00<jJ 

Mk-higan,  U.  S.  A.  194)3  5.:^I9,030J 

Russia 1S91»  4ja5.00(l| 

Canada 1902  4,750,001 

Peni 1903  4,480,LKK 

Australia 1901  4, 220,0  Id] 

Chile  . 1901  4,0OO,tK)0 

Newfoundland. . . .  1902  4 ,01MJ.000 

C?tnada. 1903  3,95<».(H)(J 

Canada.  1903  3.604,474 

Chile  .  1902  3,.itK>,lM 

Spain 1902  3.4<D<1.8<ial 

Russia 1902  3,44KI,000i| 

ChUe.... 1901  3.350,1>I 

Chile 1901  3.250,f 

Mexico. . 1902  3,223. 12S| 

Utah,  U.  S.  A    -  1903  3J  60,82 

Chile 1901  3,136,0( 

Michigan,  U.  S.  A.  1903  3,134,60il 

Russia ,  .  1890  3,122,111 

Italv  .  1903  3.tlH6,44 

Canada  1903  :U)4l,10 

Canada 1902  3,(J4}1,02 

Bolivia.. 1902  3,000 ,1J 

Chile 1901  3.000, (K 

Chile     .  1902  3,000,C 

Chile  1902  3,(XX),<XK 

Japan.  1902  3XHXK(:k 

Turkey  1902  3.0<m>,(:m 

Ch'de  \ 1903  2,984,001 

Australia imr2  2,947,2 

Chile  1901  2,912,0<TI 

Spain  .  1902  2,878,- 

Bolivia.  1901  2,856,0«)( 

Australia 1903  2,643,200 


I 
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FRODUCTIOH  OF  VARIOUS  MIWES,— (ContinucdO 

^p 

{Paufuh) 

# 

Ko. 

Mihe  or  Compaay. 

Location. 

Y<sar. 

pToduetioa. 

86 

BogosloA  ski  ... 

Mofifi  Consolidated 

......    Ru5isia -  .  -  , 

1S99 

2,634,767 

87 

......   Michigan,  U,  8.  A- 

1903 

2,576.447 

88 

Ranimelsber^. 

Gennativ ,...,.,, 

1902 

2,500,0(30 

m 

Bully  HUL.. 

..   CalifornkU.aA. 

1903 

2,5U<^UOO 

m 

Speculator.-. 

.  .    Montana,  U.  8.  A. 

1903 

2,5r.W,000 

91 

Dolores  y  Anexa^ 

MexicHi. 

1902 

2,481.832 

92 

Osarusawa.  _  . 

Japan. 

URI2 

2,44H.OOO 

93 

Noel  Bcrthitii. 

Bolivia.    .  .      ... 

4901 

2,419/2<K1 

94 

Adventure  — 

.[    .       Mkliipan,  U.S,  A- 

1903 

2,IK2,60H 

95 

Kosakti, .  .  _ 

Japan ,..,.. 

1900 

2,168.75^1 

96 

Sado...... 

.   Japan .^ 

1901 

2J50.0<X1 

97 

Ducktown. . 

..   Tenne.Hsee,  I',S.A.. 

1903 

2,0O0.mKl 

98 

QueenHlarui  (oppir  (V», 

Australia 

1«02 

1,928,640 

99 
100 

J^uccsioii  ('t*r\  en* 

ClHle 

IWI2 
1X99 

1J92JM)0                       t 
1.780.800                     ^ 

Sotiel  Curonad^i.. 

.  .    Spain  . 

101 

Salt  Miguel  ,    .  . 

. .    Spain 

IS*  19 

1,767,360                    ^M 

IU2 

Arakavva 

Japan 

IVKJ<> 

lp734.522                     ^M 

103 

Mvuigaua  (t'liillngoe) 

AiLstnilia 

UK  13 

1,612.800                    ^H 

104 

8nowslif>e 

Hritisli  Crtluniliin. 

l^MJ3 

i.mxi.ooo                ^^V 

105 

Sufesion   P.  GoMzali\H 

Chile  .,.. 

1901 

1.558,000 

106 

Utah  ^  Eaj^teni. 

rtah.U.S.  A, 

UM)3 

l.55(VX)0 

107 

Nyuiagw  .    , 

Australia 

1901 

i,5ix>,om) 

108 

Pamuiatta  . 

Aust  ndia 

\9m 

1.5LH),000 

109 

Onto. ...... 

.  .   Chile 

1902 

1.500,OC¥j 

110 

FelLx  Virufia 

..  ChiU- 

1902 

1,500,000 

in 

Castillo  tUA   Builrnn 

Smiin  , 

\ic'xkt> 

1!H)1 

l.,5(Ni,0OO 

112 

Panui'o. 

19U2 

C466,059 

113 

Western  (Indiati  QiUH-n 

Montmia,  r.  S.  A 

I'KKi 

1.400,rX)0 

U4 
115 

Pefia 

R6r(*8 

>paiM  ..,.,... 

I90'i 
IS9S 

1.397,760 
C:iS3.077 

Nttnvay 

115 
117 

Jiniulco 

.Me\i(Mi, 

I'Hri 
t!WH 

1,369,056 
l,350.0(X) 

Huce«ion  C\  J.  Larnhpr) 

118 

Sucesion  Riiiuon  F.  i)\t 

lUo.          Chile 

1901 

C350.0(K1 

119 

Obie  ..,., 

Japan 

istm 

1,316.745 

120 

Galizurski 

llussia. , 

1S\H1 

1.313,261 

121 

Laa  H^rreria- 

Spain  , 

1901 

1.300.714 

122 

Staiitli^rgtT 

( k'rnmny 

19ni 

1  ..m),n<xi 

123 

Gulf  Ureek. 

Austndia 

1901 

1,254.4(KJ 

124 

Lake  Gwrgc 

Australia 

1901 

1,250.^)00                             1 

125 

Makaniint^ 

Japan 

1900 

1/208.282 

126 

Chiapas 

Mf\i(0 

1901 

1,189.440 

127 

Van  Anriii 

r  .,:u!r» 

19tKl 

1,127.533 

128 

Voshioka 

■  1  L  .    . 

19(K» 

1.081.346 

129 

Il^iuki 

-"  :r-'-t» 

him) 

1  (1S9  163 

130 

HpUli^ghorg 

--.'iHJen     . 

:, 'MM 

'  i'7-.:ig4 

131 

Winona 

^•^,:.nin    r    S.     \ 

I'fi'o; 

l,iv;u;j44 

132 

Opoya 

I  >.'iM 

K()]'>,7,''.> 

133 
134 

Burm^a. 

^^^^ 

Great  C^ntrr'  "     '"^ 

^^^^^^^* 

135 

Gnistitz 

H) 

136 

J,  K.  CVi 

M 

137 

Nichol* 

138 

1 

GutUenn. 

1 
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PRODUCTION  OF  VARIOUS  MIKES.— (Continued.) 


{Pounds.) 
No.  Bline  or  Company.  Location. 

139  Llallai Chile 

140  Maitenes Chile 

141  Puquios Chile 

142  Capaniie  Vecchie  e  Poggio  Bindo  Italy 

143  Komaki Japan 

144  A^ascalientes  Metal  Co Mexico 

145  Rio  Tinto  Mexicana Mexico 

146  Killingdal Norway 

147  Aliustrel Portugal 

148  Cabezas  del  Pasto Spain 

149  Standard Arizona,  U.  S.  A. . 

150  Santa  Fe New  Mexico,  U.S.A. 

151  Santa  Rita New  Mexico 

152  Person N'thCarolina,U.S.A. 

153  Copperfield Vennont,  U.  S.  A. 

154  Ikuno Japan 

155  Blaynev Australia 

156  Mond  Nickel  Co Canada 

157  United  Globe Arizona,  U.  S.  A. . 

158  Centennial Micliigan,  U.  S.  A. 

159  Pitkaranta Finland 

160  Blinman Australia 

161  Kiipferplattc Austria 

162  War  Eagle. Canada 

163  White  Knob Idaho,  U.  S.  A.. . . 

164  Horn  SUver. Utah,  U.  S.  A 

165  Stora  Kopparberg Sweden 

166  Majestic Utah^  U.  S.  A.  . . . 

167  Kargalinski Russia 

168  Broken  Hill Australia 

169  Sociedad  Espanola  de  Fundicion  Chile    

170  Carisa Utah,  U.  S.  A.  . . . . 

171  Girilambone Australia 

172  Furokura Japan 

173  Omodani Japan 

174  Carreras  Hermanos Bolivia 

175  Francisco  de  P.  Perez Chile 

176  Nagamat^u Japan 

177  Kusakura Japan 

178  Hisanichi Japan 

179  Dogamaru Japan 

180  Ligure  Ramifera Italy 

181  Aamdal Noi^'ay 

182  Gertrude Canada 

183  Rossland  Great  Western Canada 

184  Dzansulski Russia 

185  El  Cobre Cuba 

186  Tzarevo-Alexandrovski Siberia 

187  North  American  Copper  Co. . . .  Wyoming 

188  Libiola Italy 

189  Brixlegg Austria 

190  Hampden Australia 

191  Mendoza  y  Ca Mexico , 


Year 

Production. 

1901 

1,000,000 

1901 

1,000,000 

1901 

1,000,000 

1901 

1,000,000 

1900 

1,000,000 

1903 

1,000,000 

1902 

1,000,000 

1901 

1,000,000 

1901 

1,000,000 

1901 

1,000,000 

1903 

1.000,000 

1901 

1,000,000 

1903 

1,000,000 

1902 

1,000,000 

1903 

1,000,000 

1900 

984,355 

1901 

936,320 

1901 

917,600 

1901 

830.100 

1901 

806,400 

1897 

760,500 

1902 

750,000 

1901 

750,000 

1901 

750,000 

1903 

750,000 

1902 

717,353 

1902 

700,000 

1903 

093,600 

1899 

680,674 

1901 

675.000 

1901 

675,000 

1903 

660,000 

1898 

650,000 

1900 

615,489 

1900 

614.438 

1902 

600,000 

1901 

600,000 

1900 

578,744 

1900 

678.544 

1900 

566,268 

1900 

561,164 

1901 

550,000 

1895 

637.600 

1902 

625.000 

1902 

525,000 

1899 

505,568 

1903 

600,000 

1900 

500.000 

1903 

600.000 

1902 

486.385 

1902 

486,012 

1901 

431,092 

1902 

429,897 
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PRODUCTION  OF  VARIOUS  MUfES.— (ContiiLued.) 
(Pounds.) 

No.  Bline  or  Company.  Location.  Year 

192  Spence California,  U.S.A..  1902 

193  Mount  Molloy Australia 1902 

194  Funatsu Japan 1902 

195  Val  Verde Anzona,  U.  S.  A. .  1903 

196  Nafverberg Sweden 1901 

197  Kokuaei Japan 1899 

198  Geiase  Hernmnos, Chile 1901 

199  Otto  Haraei^ker Chile 1901 

200  Cobar  Chefiney Australia 1902 

201  Las  Vigas Mexico 1903 

202  New  Mount  Hope Australia 1898 

203  Michigan Michigan,  U.  S.  A.  1903 

204  Sasagatini Japan 1900 

206  Canyon  Copper  Co Anzona,  U.  S.  A . .  1903 

206  Hall. Canada 1903 

207  Hamley Australia 1901 

208  Bossmo Norway 1902 

209  Lower  Mammoth Utah,  U.  S.  A.    .  .  1901 

210  Rambler Wyoming,  U.  S.  A.  1903 

211  Omaki Japan 1896 

212  Mt.  Morgan  Gold Australia 1903 

213  Einasleigh Australia 1901 

214  Clemente  Ham Mexico 1902 

215  Ate Japan 1900 

216  Burra  Hurra Australia 1903 

217  Quibmeiiro  .     ChUe 1901 

218  Francisco  Vergani  I Chile 1901 

219  Kafveltorps Sweden 1901 

220  Phoenix Michigan,  U.  S.  A.  1903 

221  Mizusawa Japan 1900 

222  J.  M.  Echevarria Chile 1902 

223  Tsuboi Japan 1900 

224  Nishinokawa Japan 1900 

225  Merisski Russia 1899 

226  Alverdski  &  Shamblurgski Russia 1899 

227  Kurotaki Japan 1900 

228  Castellanoe  y  Ca Chile 1902 

229  Hogasho Japan 1900 

230  Kune  . . , •.  Japan 1898 

231  Sawatari Japan 1900 

232  Atvidaberg Sweden 1901 

233  Papovski Siberia 1899 

234  Hisamune Japan 1899 

235  Turgovski Russia 1900 

236  Maze Japan 1900 

237  Silver  Spur Australia 1903 

238  Irigovcn  Hermaiios  y  Ca Mexico 1902 

239  Hjgashiyama. Japan 1898 

-.240  Hecla  ConaolidatM Montana,  U.S.A.  .  1901 

241  Dingo Australia 1901 

242  Joe6  R.  Eapinoza. Chile 1902 

243  Sucesion  FrancLsoo  Qeisse Chile 1901 

244  Yamate Japan 1901 

245  Quintera Mexico 1902 


Produotioo. 
425,000 
400,000 
400,000 
379,639 
375,000 
348,497 
335,000 
335,000 
325,000 
300,000 
293,440 
275,708 
274,512 
270,000 
250,880 
250,000 
250.000 
250,000 
249,196 
242,690 
237,440 
232,960 
231,830 
231,484 
225,000 
225,000 
225,000 
214,919 
202,823 
200,331 
200,000 
183,876 
183,415 
164,092 
162,142 
151,890 
150,000 
138.032 
137.686 
137;i91 
134,412 
129,497 
112,196 
111,686 
110,582 
110,000 
107,804 
104,424 
103,671 
100,000 
100,000 
100,000 
100,000 
100,000 
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ESTIMATE  OF  WORLD'S  PRODUCTION  IN  1903. 

The  following  table  gives  actual  figures  of  output  of  refined  copper  by 
the  various  copper  producing  countries  of  the  world  for  the  year  1902,  and 
estimates  of  production  for  the  year  1903.  As  final  figures  of  production 
will  not  be  available  until  the  latter  half  of  1904,  the  table  must  be  taken 
merely  for  what  it  purports  to  Ixi — that  is,  a  careful  estimate,  based  upon 
the  best  data  available  early  in  the  year,  of  the  actual  production  of  the 
previous  yeas.  The  variation  shown  1)y  the  actual  figures  from  the  estimates 
herewith  will  be  small  in  mast  cases. 

{Long  Toils.) 

Country.  1902.  1Q08. 

Argentina 240  500 

Australasia 28,640  90,500 

Austria 1,015  1,250 

Bolivia 2,000  2,000 

Canada 17,485  22,000 

Cape  Colony 4,450  4,600 

Chile 28,930  31,000 

Germany 21,005  22,000 

Great  Britain 600  500 

Hungary 485  750 

Italy 3,370  3,600 

Japan 29,775  81,000 

Mexico 35,785  48,000 

Newfoundland 2,000  2  000 

Norway 4,565  5^000 

Peru 7,580  6,000 

Russia 8,000               •  g^oOO 

Sweden T. . .  456  500 

Spain  &  Portugal 49,790  60,000 

Turkey 1.100  i[ooo 

United  States • 294,297  311,000 

Totals 542,167  581,000 

Giving  the  following  increases,  actual  and  estimated:  United  States, 
7.9%  m  1902  and  5.7%  in  1903;  all  other  countries,  2.2%  in  1902  and  8.8% 
in  1903;  whole  world  6.1%  in  1902  and  7.2%  in  1903.  As  the  nonnal  in- 
crease  in  copper  consumption  is  6,5%,  plus  the  electrical  demand,  prodno- 
tion  is  no  more  than  keeping  pace  with  consumption,  despite  the  bife  nuni- 
b«r  of  new  mines  beinc;  openedt 
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AMERICAN  COPPER  PRODUCTION. 


Tmt. 


United  States 

Total 

Production 

650 

900 
1,100 
2,000 
2,260 
3,000 
4,000 
4,800 
5,500 
6,300 
7,200 
7,500 
9,000 
8,500 
8,000 
8,500 
8,900 


(Long  Tans, 

f —  Miohinn « 

Produc-    Per  cent 
tion       of  total 


) 

/ Montana—^ 

Produc-     Per  cent 
tion        of  total 


Produc-  Percent 
tion      of  total 


1850 

1851 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1859 

1860 

1861 

1862 

1863..:.... 

1864 

1865 

1866 

1867 10,000 

1868 11,600 

1869 12,500 

1870 12,600 

1871 13,000 

1872 12,500 

1873 15,500 

1874 17,500 

1875 18,000 

1876 19,000 

1877 21,000 

1878 21,600 

1879 23,000 

1880 27,000 

1881 32,000 

1882 40,467 

1883 61,674 

1884 64,708 

1886 74,062 

1886 70,430 

1887 81,017 

1888 101,064 

1889 101,239 

1890 116,966 

1891 126,839 

1892 164,018 

1893 147,033 

1894 168,120 

1896 169,917 

1896 206,384 

1897 220,671 

1898 235,050 

1899 263,870 

1900 269,111 

1901 268,622 

1902 294,297 


572 

779 

792 

1,297 

1,819 

2,593 

3,666 

4,265 

4,088 

3,985 

5,388 

6.713 

6,065 

5,797 

5,576 

6,410 

6,138 

7,824 

^,346 

11,886 

10,992 

11,942 

10,961 

13,433 

16,327 

16,089 

17,086 

17,422 

17,719 

19,129 

22,204 

24,363 

26,439 

26,653 

30,961 

32,209 

36,124 

33,941 

38,604 

39,364 

45,273 

60,992 

64,999 

60,270 

61,031 

57,737 

63,418 

63,706 

66,056 

65,603 

63,461 

69^1 

76,050 


88 

86 

72 

65 

81 

86 

91 

88 

74 

63 

74 

89 

67 

68 

69 

75 

60 

78 

80 

95 

87 

91 

87 

88 

87 

80 

89 

83 

82 

83 

82 

76 

62 

61 

47 

43 

61 

42 

38 

38 

39. 

40 

36 

34 

32 

34 

31 

29 

28 

26 

24 

26 

26 


11,011 
19,256 
30,267 
25,362 
35,133 
43,704 
43,849 
50,437 
50,028 
72,860 
69,290 
81,729 
84,900 
99,071 
102,807 
92,041 
100,503 
120,865 
102,620 
128,975 


21 
30 
41 
36 
43 
43 
43 
43 
39 
47 
47 
52 
50 
48 
47 
39 
40 
45 
38 
44 


10,668 
11,935 
10,137 
6,990 
7,910 
14,19^5 
13,654 
15,534 
17,800 
17,160 
19,200 
19,873 
21,408 
32,560 
36,398 
49,624 
69,399 
62,820 
68,383 
53,546 


21 

8 
4 
0 
0 

4 

3 

3 

4 

1 

3 

3 

3 

6 

7 

21 

23 

20 

22 

1 
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UinTED  STATES  COPPER  PRODUCTION  BY  STATES. 


State.  1899. 

Montana 225,126,855 

Michigan 146,950,3:18 

Arizona 133,054,860 

California 26,221,897 

Utah 9,584,746 

Colorado 11,643,608 

East  and  South. . .  4,410,554 

New  Mexico 3,935,441 

Wyoming 3,104,827 

South  Dakota 17,020 

Nevada 556,775 

Idaho 110,000 

Miscellaneous 3,  ^00,000 


1898-1902. 

{Pounds.) 

1900. 

1901. 

270,738,489 

229,870,415 

142,15:^,171 

155,604,145 

118,317,764 

130,778,611 

28,511,225 

33,667,456 

18,354,726 

20,116,979 

7,826,949 

9,801,783 

4.820,495 

6,860,039 

4,169,400 

9,629,884 

4,203,776 

2,698,712 

15,147 

753,510 

407,536 

593,608 

290,162 

480,511 

3,000,000 

531,530 

Total  domestic.   568,216,921 
From  imported  ores 

and  matte 23,800,000 


602,808,839 
36,380,000 


601,499,886 
64,000,000 


1902. 

288,903,820 

170,325,598 

119,944,944 

25,038,724 

23,939,901 

8,422,030 

13,599,047 

6,614,961 

889,228 

445,663 

164,301 

227,500 

500,000 

659,225,014 

40,000,000 


Gross  Production..   592,01/>.921       639,188,839      665,499.886       699,225,014 

LAKE  SUPERIOR  COPPER  PRODUCTION  BY  MINES. 

1900-1903. 

The  figures  in  the  following  table  arc  ofRcial  and  final.     Asterisks  denote 
estimates. 

{Pounds  Aimrdupois.) 


Mines. 
Calumet  Sz  Hecla  . 


1903. 
76,490,869 


Quincy 18,498,288 

Osceola 16,059.636 

Tamarack 15,286,093 

Baltic 10,580,997 

Champion 10,564.147 

Trimountaiiv. 9,237,051 

Wolverine 9,024,034 

Mohawk 6,284,327 

Atlantic 5,505,598 

Franklin 5,309,030 

Isle  Royale 3,134,601 

Mass 2,576,447 

Adventure 2,182,608 

Winona 1,036,944 


Biichi^an 

Phoenix 

Arcadian 

Centennial. . . 

Arnold 

Miscellaneous 


275,708 
202323 


*50,000 


1902. 

81,248,739 

18,988,491 

13,416,390 

15,961,528 

6.285,819 

4,165,784 

5,732,160 

6,47:^,181 

226,824 

4,949,366 

5,237,460 

3,569,748 

2,345,8a5 

606,211 

101,188 

16(5,898 

"*6bb,666 


♦250,000 


1901. 
82,519,676 
20,540,720 
13,723,487 
18,000,852 
2,641,432 


190a 
77,761,382 
14,116,551 
12,566.471 
19,182,502 
1,735,060 


4,946,126 

160,897 

4,666,880 

3,757,419 

2,171,955 

837,297 

29,361 


93,643 

*500,000 

806,400 

108,000 

*50,000 


4,789,829 

4,93b',i49 
3,663,710 

'  V22,230 
23,572 

'a3',66i 

88^206 

♦1,350,000 

8O2,iS00 

856,000 

73^400 


Totals. 


192,299,191       170,325,598      155,604,146       142,151,571 
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PRODUCTION,  VALUE  AND  DIVIDENDS  OF  LAKE  COPPER. 


Year. 

1845. 
1846. 
1847. 
1848. 
1849. 
1850. 
1851. 
1852. 
1853. 
1854. 
1855. 
1856. 
1857. 
1858. 
1859. 
1860. 
1861. 
1862. 
1863. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1807. 


Gross 

Product 

fine  copper 

(Pounds). 

24,880 

58,240 

297,120 

1,032,640 

1,505,280 

1,281,280 

1,744,960 

1,774,080 

2,905,280 

4,074,560 

5,cHli7,i>t>4 

8,217,392 

9,530,830 

9,159,916 

8,937,995 

12,068,375 

15,182,837 

13,586,318 

12,985,444 

12,491,965 

14,358,592 

13,750,063 

17,515,607 

20,934,124 

26,625,301 

24,622,759 

25,746,448 

24,553,523 

30,291,505 

34,334,389 

36,039,497 

38,270,997 

39,026,671 

41,687,266 

42,671,529 

49,718,337 

54,548,909 

57,155,980 

69,702,404 

69,353,202 

72,147,889 

80,918,460 

76,028,697 

86,472,034 

88,175,675 

101,410,277 

114,222,709 

123,198,460 

112,605,078 

114,308,870 

129,330,749 

142,057,500 

142,702,586 


Gross 

value  of 

production 

(DoUars). 

5,000 

10,000 

55,000 

200,900 

336,000 

286,000 

289,500 

396,000 

648,600 

909,500 

1,586,160 

2,218,320 

2,382,600 

2,129,235 

1,950,355 

2,654,960 

3,487,995 

3,634,255 

4,415,600 

5,870,300 

5,635,515 

4,629,375 

4,442,841 

4,940,424 

6,230,016 

5,096,752 

5,728,485 

7,979,400 

8,726,100 

8,009,356 

8,180,625 

7,998,430 

7,327,880 

6,920,540 

7,327,350 

9,947,673 

9,971,702 

10,522,416 

9,457,853 

9,494,306 

7,942,597 

8,788,476 

8,530,342 

14,510,001 

11,894,942 

15,819,960 

14,574,727 

12,431,624 

12,105,145 

10,852,122 

13,877,109 

15,758,935 

16,530,843 


Total 
Dividends 


(Do 


.laid 
ollars). 


Percentage  Dividends 

of  dividends  per  pound 

to  gross  of  copper 

values.  (Cents). 


60,000 

17.0 

3.98 

84,000 

29.0 

6.55 

60,000 

12.0 

3.43 

60,000 

15.0 

3.38 

90,000 

14.0 

3.09 

198,000 

21.0 

4.85 

168,000 

10.0 

2.89 

380,000 

17.0 

4.62 

480,000 

20.0 

5.03 

460.000 

21.0 

5.00 

360,000 

18.0 

4.02 

120,000 

5.0 

0.99 

260,000 

7.0 

1.70 

440,000 

12.0 

3.23 

720.000 

16.0 

6.54 

1,150,000 

19.0 

9.20 

510,000 

9.0 

3.65 

170,000 

3.7 

1.23 

110.000 

2.4 

0.63 

100,000 

2.0 

0.47 

210,000 

3.4 

0.78 

700,000 

13.0 

2.84 

1,640,000 

29.0 

6.36 

3,080,000 

38.0 

11.54 

2,330,000 

27.0 

7.69 

1,940,000 

24.0 

6.06 

1,920,000 

23.0 

5.32 

1,870,000 

23.0 

4.88 

1,840,000 

25.0 

4.71 

1,860.000 

27.0 

4.46 

1,818,620 

25.0 

4.26 

3,080,000 

30.9 

6.19 

2,665,000 

26.7 

4.88 

2,850,000 

27.1 

4.99 

2,670,000 

28.1 

4.47 

1,327,500 

12.9 

1.91 

1,970,000 

24.8 

2.73 

1,900,000 

21.6 

2.34 

1,370,000 

16.1 

1.80 

3,260,000 

22.4 

3.77 

2,670,000 

22.4 

3.03 

3,415,000 

21.6 

3.36 

3,540,000 

124.3 

9  in 

3,260,000 

26.2 

S 

3,520,000 

29.1 

2,380.000 

21.9 

^ 

3,280,000 

23.6 

3,985,000 

25.3 

6,431,000 

32^ 
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■ 

H              PRODUCTION,  VALUE  ABD  DIVIDENDS  OF   LAKE 

COPPER.— Cont'd.          1 

^^^^H^                                            ro*<a 

Gfij^ 

Toltti         PeruontHKe 

Dividends 

^^^H                                     PrtHlucr 

^^l^ue  uf 

Dividentiff    of 

d>vit)eiid» 

p«r  poimd 

^^^^P           ^e&r.             fine  copper 
^^^"                                     (Pounrfs  ) 

lirmiuetion 
i  Dollar.) 

paid 
tDolliirw  ) 

vadu«f 

of  eflpper            1 

H                189S....   147,965.738 

17,829,871 

6,857/2.50  ' 

38.4 

4.63     S 

^K                18gi» 146,^50.338 

26,098.382 

12,318.4.^ 

47.2 

8.3S)     ■ 

■               1900,...    142J51,571 

23,691,928 

9,811.200 

413 

6.90     ■ 

B               1901....    155,716,848 

26,038,857 

7,4945,900 

28.8 

4.81     ■ 

^M                1902,,..    170.325.59S 

20,711,592 

3.l40,iKKi 

16.6 

2.92     ■ 

^^1               1903..    -    192,290JD1 

26.3H3.449 

486,193.130 

4,980.000 
122,6^5.920 

18.8 
25.2 

2.S9    ■ 
3.86    ■ 

^^B         Totals  .  .3.171 .871 />0I 

^^"                                             AMERICAN  COPPER  EXPORTS. 

■ 

^M                       Tho  Unittxl  Sbifrs 

;:uV(*nniieTit  rstnn.'itf*?^  of  r\fM>rts 

of  coppt                            ^^ 

T,  indmliii;;    ^H 

^H                ingot  and  various  form- 

■4  of  rrfinrd  ropixT, 

niatip,  lilistrr  i 

'onporund  orra,  aittl    ^| 

^V                ma  nufact  tired  prod  nets 

.  fn»ni  ISIU  nntd  1^>*»2.  iiH-lnHivc  arc 'a^>f olio wts:               ^| 

iCwts  and  Pounds, 

■ 

^^K                                            Ore  and  Matte. 

Hefined. 

Total     ■ 

^^^V         Year  Ending— 

avts. 

Poumls. 

Valm     ■ 

^f              Jyne30. 1864.    

109,581 

102,831 

9      432,570     ■ 

K                              1865 

225,197 

1,672,382 

1*644,870     ■ 

^^K                       1806 

215.080 

123.444 

936,211      n 

^^H                       1867 

87,731 

4,637.867 

791,901 

^^M                       1868 

92,612 

1,360.896 

a22,4W 

^^H                      1869 

121.418 

1,134,360 

692,698 

^^^^_               1870. 

19,198 

2,214,#W>8 

1,042,246 

^^^^ft                     

64,446 

581.660 

915.431 

^^^^I                         

35,564 

267  ,%8 

287  J35      ^j 

^^^^I                     

45,252 

38,958 

269.07r.     ^ 

^^^^^I                     

13,326 

603.160 

467.20^     ■ 

^^^^H                 

51,305 

6.123,470 

l,816.24ki     ■ 

^^^^I               

15,304 

14,304.  ItiO 

3,62<>J10     B 

^^^^H 

21.432 

13.461.553 

3,02:^394      B 

^^^^H                

32,947 

11,297.876 

2,488,921      B 

^^^^H            1879 

23,070 

17,207.739 

2,933,205     ■ 

^^^^H              1880... 

21,623 

4,20*1,268 

849,218     B 

^^^^I                            

9,958 

4.805.407 

876.395     B 

^^^^1              1882... 

25,936 

3,340,631 

748.456      ~ 

^^^^P              1883... 

112,923 

8,221,363 

2,348,004           , 

^^^^"                1884.    ...... 

386,140 

17,044,760 

6,696,859 

■^                              1885 

432,300 

44,73 1.S58 

10,187,924           1 

^^B          Dec.  31, 1886 

417,520 

19,653.421 

4,380,322           1 

^^m                       1887 

601,280 

12.471,393 

4,114,456 

^^L           ^3^ 

794,960 

31.706.627 

11.897,240     j 

^^^^H              1889 

818,500 

16.813,410 

10,209,722     ■ 

^^^^B              1890 

431,411 

10.971,899 

6.918,395    ■ 

^^^^B 

672,120 

69.279,024 

16.703,543     H 

^^^^H                  

943,040 

30,515,736 

10,162,870     H 

^^^^B 

^5,040 

138,984,128 

18,935^97     ■ 

^^^^B 

87,040 

162,393,000 

16,143.094     S 

^^^^H             1895 

276.480 

121,328,390 

14.938;i09    H 

^^^^H             1896... 

414,265 

269,223,924 

31.035,211     H 

^^^^B             1897 

181,280 

277,265,742 

32,766.063    ■ 

^^^^H             1898 

186,860 

291,965,905 

36.^5.261    H 

^^^^H              1899 

74,540 

246,826,331 

43.486.654    H 

^^^^H              1900 

200,140 

337,973,761 

58.876,439    H 

^^^^B              1901 

292.260 

194,249,828 

36,071,44^     B 

^^^^B 

201,992 

364,668,849 

46,811,729    H 
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AMERICAN  EXPORTS  OF  REFINED  COPPER. 

1893-1902. 

The  following  figures,  showing  American  exports  of  copper,  in  long  tons, 
from  1893  to  1902,  inclusive,  are  furnished  by  Mr.  John  Stanton,  of  New  York, 
secretary  of  the  American  Copper  Producers'  Association: 

(Long  Tons.) 

Year  Exports. 

1893 80,392 

1894 77,627 

1896 64,722 

1896 126,605 

1897 129,210 

1898 146,115 

1899 119,811 

1900 : 160,082 

1901 94,366 

1902 164,451 

AMERICAN  EXPORTS  BY  PORTS. 

{Pounds.) 

Port  of  Export.  1899.  1900.  1901.  1902. 

Baltimore 90,786,853  86,264,231  54,377,355  103,607,256 

Boston 1,568,197  1,496,387  27,917  426,069 

Newport  News,  Va....  4,085,580  2,016,000  1,568,567  5,070,026 

Norfolk,  Va 4,707,267  598,339 

New  York 134,412,540  23(),178,(>43  133,540,150  236,622,515 

Philadelphia 2,733,692  12,468,680  3,526,130  5,804,743 

New  Orleans 7,459,623  3,937,350  1,806  1,819 

Galveston 3,700  

Detroit 320,121  469,819  387,923  812,828 

Port  Huron,  Mich 107,562  149,525  92,062  208,849 

Burlington,  Vt 434,340  678,589  434,692     

Miscellaneous 206,856  314,527  293,226  1,516,405 

Totals 246,826,331     337,973,751     194,249,828     354,668,849 

AMERICAN  COPPER  EXPORTS  BY  DESTINATIONS. 

(Pounds.) 

Destination.  1899.  1900.  1901.            1902. 

Great  Britain  and  Ireland.  50,675,849  63,522,445  36,819,100    88,972,029 

Holland 69,304,669  101,398,394  61,752,002    96,358,472 

France 63,909,508  67,725,989  34,607,042    63,519,881 

Germany 49,285,139  67,348,848  37,487,180    56,604,753 

Belgium 5,069,456  12,554,191  4,561,405      8,431,660 

Austria-Hungary 6,354,287  11,258,115  8,616,964  )  oc  «;qo  tao 

Russia 2,689,610  5,650,423  2,889,270  \  ^»^>^f^^^ 

Italy 3,449,565  5,550,285  5,045,775      9,108,904 

Other  Countries 1,546,860  2,965,061  2,471,090      3,133,508 

Totals 246,826,331  337,973,751  194,249,828  354,668,849 
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AMERICAN  IMPORTS  OF  COPPER. 

The  following  table  shmv'mg  iinfhirts  of  copper  into  the  United  States, 
iti  various  forms,  is  ftiiiiiQiArized  from  the  official  fi|flf\ire5  of  the  United  Statei 
goyemment.  Tfie  figures  are  somewhat  unMiti!>factor>%  for  the  reason  that 
after  and  in  chiding  1895  the  figures  of  orti  art?  for  gross  weight  of  imported 
ore,  while  for  preceding  years  the  figure.^  are  for  copper  content,  of  the  ore: 

{Pouiids.) 


Ymt. 

1890 

1891 

vl802 


1897 
1898 
1899 

IfiOO 
1901 
1902 


Ore. 

3,448,237 

8,931, ,554 

7,669,978 

7,256.015 

4,804,614 

08,921,920 

o2,620,800 

043,919,680 

0107,253,440 

0120,934.616 

0109,123,840 

0131,790,400 

0334,010,800 


Copper 
in  Matte, 

221,838 

2,403,919 

303,087 

3,175,559 

5,873,820 

o3,K»4,t>40 

03,427,200 

2,974,720 

1,583,680 

7,763,885 

27,534,080 

75,913,600 

52,978,240 


Copp«r« 

5,189 

2,556 

22,007 

564,348 

606,415 

7,979,322 

9,074,379 

12,646,.552 

5,892,944 

64,282..583 

ti2,4(M,489 

71,001,713 

112,420,253 


Old 

Copper. 

284,789 

134,407 

71,4.^ 

59,375 

160,592 

1,330,901 

2,422,554 

1,780,390 

1,986,133 

6,678,145 

3,354,750 

2,818,757 

2,119.031 


Butimstad 
Totftl. 

3,960,053 
11,472,436 

8,066.647 
11,045,297 
11.445,441 


28,92a,098l 

7a,9l©467 

95,722,340 

105,176,808  1 

137,826,40a 

194,501,757 


fl.  GrosH  Wfight  of  ore 

COPPER  IMPORTED   FOR 


AMERICAN  CONSUMPTION. 


Of  the  copper  imported  into  the  United  States.  1890-1902 
following  amounta  have  been  entered  at  the  custom-housea 
consumption: 


Year. 
1890,.. 
1891... 
11892... 

Fl893.., 

1 


New  Copper. 

5  J  89 

2,556 

22,097 

554,338 

606,415 

7,979,322 


ybytJ.. ......  9,074,379 

12,645,652 

35,892,944 

1899 64,282,583 

1000 62,404.489 

1901,...*...  71,001,713 

1902,. 112,420,253 


(Pounds.) 

Old  Copper. 

284,789 

134,407 

71,485 

59.376 

160,592 

1,33(^901 

2.422,554 

1 ,780,390 

1,986,133 

6,678,145 

3,354,756 

2,818,757 

2.119,a31 


Total. 

289.978 

136,963 

93,582 

613.713 

767.007 

9,316,223 

11,496,933 

14,426,942 

37,879,077 

70,960,728 

05,759,245 

73,820,470 

114,539,284 


AMERICAN   COPPER  SUPPLY. 


,  inclusive,  the 

for  American 


Value. 
t        27,322 
10.074 
8,702] 
65,425  j 
58,414  I 
836,687 
947,395  j 
1,301,3,55 
3,262.946 
10,108,692 
10,305,01a 
11,804,281 
12,834,97C 


Ymt. 

1892. 

1893. 


Domejttio  Produo'n. 

.     2\.\  '»<»Q»;79 
VS 

.      .  -.74 

I 


(Pound*.) 
Importii.       Total  Supply. 
353,065,326 
340,399,695 


8,006,^47 
11,045,297 
11,445,141 

14,616,223 

17,2^7:272 

28,57K.420 

73,^\ei,4er7 

95,-7*22340 

105  .\1^.^^ 


Exports. 
96,515,736 
188,984,128 
168,143,000 
136,528,390 
282,10&,S60 
288,662,340 
S2l  ,023,873 

6eA';3s^3feV  *i?a,^75,480 

iW.^is^l^    ^K,402,853 


365,633,815 
395.229,627 
477 ,3^H  "02 
522,<S5fvG^ 
<50O,AiaA^ 


N«l  Supply. 
256,549,590 

151.415,567^ 

197,490,8151 

258,701,2371 

195.252,8421 

233.994,3544 

279,405,581 

4\\, 512.7811 

362.891,1211 

517.761.0! 1 1 
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AMERICAN  COPPER  TRADE. 

This  table,  compiled  by  the  MetallegescUschaft  &  Metallurgische  Gesell- 
Bchaft  A.-G.j  of  Prankfort-on-MAin,  Germany,  ia  baaed  upon  the  official 
statistics  of  the  United  States  government.  The  production ^  given  in  the 
first  column,  includes  copper  produced  from  imported  orea  and  matte^  as  well 
as  coppei  from  domestic  ore  am!  regulus : 

{Metric  Tom.) 
Year*  Production.  Importa. 

1892 151.153  784 

1893........      162,272  2,512 

1894 164,095        1,563 

1895 178,341        4,253 

1896 219,328        5.186 

1897.... 230,185        7.543 

1898... 250,000        24,646 

1899,.. 273,000       32,516 

1900 283.000       31,303 

1901 -...  317,500        33,600 

1902 341,100        46,925 

BRITISH  AND  FRENCH  STOCKS  OF  COPPER. 

The  following  table  gives  the  estimatcfs  of  stocks  of  refined  copper  on 
hand  in  Great  Britain  and  France,  on  the  first  day  of  Januar>^  ftt  each  year 
named.  The  fii^t  column  gives  actual  stocks  on  hand,  the  second  column 
giving  the  "\nsible  supply/'  which  in  addition  to  stocks  on  hand  includes 
■hipcneiits  afloat  from  Chile  and  Australia  to  European  ports : 

(Long  Tons.) 

Public  Visible 

Stocks.  Supply. 

, 35,001 _ . .  .... 

96,194. , . .  104,091 

94,942 98,847 

62,449 65,366 


Exports. 

Supply. 

43,004 

108,943 

87,492 

67,292 

77,089 

88,569 

63,769 

118,836 

128,648 

95,966 

131,730 

106,998 

150.721 

123,926 

116,629 

188,887 

160.403 

163,900 

110,500 

240,600 

184,800 

203.225 

tmt. 
188S. 


1890. 

1881,,...'.. 

1892 53,486. 

1893. 51,556. 

1894 43,428. 

1896 51,575. 


43.604 46.817 

31,776 34,927 

27,895 .  31,955 

22,346.. 27,913 

17,517 ..  22,935 

24,435..... 28,921 

15,701 22,063 

11,215 16,540 

5,601 13,851 


j^ 
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ENGUSH  COPPER  TRADE. 


{Long  Tons.) 

Ore  aod 

" 

AmMMot 

Matte. 

Total. 

Ezporta.  CanVCimptinn. 

13,715 

26,857 

26,117 

23,922 

47,059 

41,398 

27,025 

57,749 

53,006 

..*... 

23,671 

56,899 

56,633 

21,702 

70,702 

53,195 

26,756 

62,596 

55,716 

27,894 

67,800 

59,742 

"... 

29,483 

71,414 

51,870 

36,191 

75,336 

52,468 

53,582 

93,325 

54,088 

48,212 

87,572 

55,001 

50,421 

97,091 

62,412 

30,774 

56,225 

92,734 

59,482 

32^ 

54,057 

86,227 

61,689 

31,607 

58,366 

93,875 

55,683 

42,877 

63,493 

99,146 

59,350 

40,469 

69,623 

109,390 

64,691 

51,263 

81,616 

123,549 

62,080 

54,323 

65,046 

108,015 

60,511 

41,158 

73,891 

103,089 

69,453 

53,096 

90,867 

135,470 

a72,066 

42,562 

101,407 

139,983 

75,627 

65,759 

91,788 

141,249 

89,747 

66,170 

94,403 

138,616 

76,056 

59,223 

99,356 

134,371 

82,542 

648,367 

88,003 

129,832 

70,986 

66,817 

68,851 

125,008 

54,689 

/50,330 

77,806 

119,941 

65,990 

750,692 

75,398 

135,856 

59,334 

/76,036 

76,127 

136,555 

56,542 

/69,787 

71,726 

139,704 

63,256 

/69,284 

82,730 

141,610 

75,271 

/60,877 

84,694 

154,941 

56,997 

/81,806 

82,814 

149,578 

70,396 

/70,178 

70,179 

160,201 

69,156 

/80,223 

Year.  Copper. 

1860 13,142 

1865 23,137 

1870 30,724 

1871 33,228 

1872 49,000 

1873 35,840 

1874 39,906 

1875 41,931 

1876 39,145 

1877 39,743 

1878 39,360 

1879 46,670 

1880 36,509 

1881 32,170 

1882 35,509 

1883 35,653 

1884 39,767 

1885 •  41,933 

1886 42,969 

1887 29,198 

1888 44,063 

1889 638,576 

1890 c49,461 

1891 44,213 

1892 d35,015 

1893 41,829 

1894 56,157 

1895 42,135 

1896 60,458 

1897 60,428 

1898 67,978 

1899 58,880 

1900 70,247 

1901 66,764 

1902 90,022 

a.  Including  22,557  tons  of  Chile  bars  transferred  to  France. 

6.  Including  1,166  tons  of  Chile  bars  transferred  from  France  to  EngUmi, 

c.  Including  3,501  tons  of  Chile  bars  transferred  from  France  to  Engtmtd, 

d.  Including  3,585  tons  of  Chile  bars  transferred  from  France  to  England. 

e.  Add  4,001  tons  for  comparison  with  former  yearSf  the  difference  arisint 
from  the  new  method  of  making  up  stock. 

/.  Deducting  copper  contents  of  sulphate  exported  (13,078  tons  in  1806, 
10,045  fan«  tn  1 899, 10728  ton/f  in  1900,9,004  tofi«tn  1901  afidlO322(<mnMl902. 
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{Metric  Tom.) 

Imports. 

Exports. 

Consumption. 

13,819 

6,906 

26,026 

13,168 

5,706 

27,390 

11,913 

6,510 

24,717 

12,427 

6,154 

27,465 

8,082 

4,530 

24,569 

29,643 

7,135 

46,668 

31,408 

8,428 

47,407 

34,182 

6,247 

52,027 

32,498 

6,598 

60,681 

38,465 

7,517 

64,949 

37,032 

6,609 

66,146 

44,365 

6,329 

63,813 

66,115 

5,996 

79,438 

67,573 

7,183 

80,798 

73,291 

6,972 

97,014 

70,091 

7,061 

97,664 

83,603 

6,605 

108,927 

58,620 

5,097 

84,840 

76,050 

4,678 

101,963 

GERMAN  COPPER  TRADE. 

(Compiled    by    Metallegesellschaft  &    Metallurgische    GeseUschaft    A.-G.) 

Year.  Production. 

1884 18,113 

1886 19,928 

1886 19,314 

1887 20,192 

1888 21,017 

1889 24,160 

1890 24,427 

1891 24,092 

1892 24,781 

1893 24,011 

1894 26,722 

1896 26,777 

1896 29,319 

1897 29,408 

1898 30,695 

1899 34,634 

1900 30,929 

1901 31,317 

1902 30,591 

FRENCH  COPPER  TRADE. 

(Metric  Tans.) 

Year.  Production  Imports.  Exports.     Consumption! 

1892. 6,400  24,164  2,116  28,438 

1893 6,600  26,060  2,204  30,466 

1894 6,400  26,766  2,467  30,689 

1896 8,246  32,666  3,163  37,738 

1896 6,644  40,136  3,456  43,224 

1897 7,400  48,028  3,569  61,869 

1898 7,834  46,675  4,044  49,365 

1899 6,600  49,615  6,882  49,233 

1900 6,400  51,962  5,736  62,626 

1901 7,000  41,196  5,122  43,074 

1902 7,300  49,094  3,485  62,909 

AUSTRO-HUNGARIAN  COPPER  TRADE. 

(Metric  Tons.) 

Year.                  Production.  Imports.  Exports.    Consumption. 

1892 1,296                       8,644  342  9,597 

1893 1,396                     11,822  434  12,784 

1894 1,726                     13,383  256  14,854 

1896 1,276                     11,747  151  12,872 

1896 1,366                     13,666  228  14,804 

1897 1,426                    15,926  159  17,193 

1898 1,343  17,442  173  18,612 

1899 1,479                     16,186  634  17,130 

1900 1.200                     18,970  471  19,699 

1901 1,160                    17.604  435  18,219 

1902 1,360                   18,256  436  19,170 


TEl  r^<??"i3  F^  ^'7#»y#r 


T«K.              ?Vii6usiiUfc,  IzmiizrK.                XairK.      Co 

1«K 4jr7*  tlaf  U^ 

1!M £3«'  fe.^nr 

IIM St»  €.SR  . 124CS 

itts SiSft  ^aM  u;isi 

UW 1.S3  21  <s  Ui;Ks 

1W7 iJpG  21JCr  . 1144s 

W» TJK  ILJtt  ....  Tijm 

tmHf TJBSZ  iJM  1XS33 

%a»  taw  ii,aoo 

MM  1.DM  11400 

i^MUU  *.7ifl  ..  17,500 

HAUAjr  CCB9DL  TKAS£ 

Ylnc                           ISudufLUL  l2XnKF'&  Til  IB  I  fc.     CODBOIiqrtiEA. 

im MM  i.i»  i»  4,» 

191 2,xn  £i«ss  is:  5^ 

19M 2,€70  EJK  S  €JM 

1«» Ij:^  4.3SC'  a  6;M1 

18M 2,M2  4J»  XS  %fm 

van tfm  siss  sa  7,790 

19W aaO  5.025  «2  7,796 

ISOT 3,032  t.yx>  1.3S5  7,653 

1W5 2,797  e.224  C7B  £,345 

390] 3.4«B  f..»Sl  :W  f»,3(i5 

1902 33crj  T.i^  :e  lo-sss 

lOSCELIJkXBOfCS  £r2CH>!EAS  CCff>n&  I^ASSL 
BvedcD,  NonrsT,  lienzzimx,  Sirxtaecbad.  rgiiuL.  Parage  snc  ^ft*T*-ffr  stnes. 
^oi  mdudiTtr  SpMzu^  a&d  Pomiru^Re   Pmcurxian 

Ttv.                PrcidurtkKL.  Izii$kiii&.  £ronrtsv     Comsani^vtxinl 

ISC 1.400  1,100  '90C«  1.700 

1B93 1.000  1,400  l.OOr*  2i)00 

1894 1,600  1.400  70C-  2.100 

IMS 1,500  1.400  1.100  1300 

1996 1^700  1.400  800  2,300 

1897 1,700  WOO  IJOO  24»0 

1898 1,500  1,700  l.SOt»  1,700 

1899 2.300  1300  2.100  2;000 

1900 2,500  IvOOD  2^00  ^000 

1901 3,100  2J300  2.7iK»  2.«00 

1902 9J00  2,700  9.700  2J900 


TlfE  COPPER  UASDnOaK. 
WORLDS  PRODUCTION  OF  RAW  COPPER, 


im 


lK95-t902. 

The  following  table,  prepfired  l>y  the  MetaUegesellschalt  <k  MetaJlur- 
gbclie  Gesellschaft  A.-G.,  includes  in  the  fig:iire8  of  production  for  each  country 
the  copper  estimated  to  havt^  ht^w  aotually  produced  from  native  and  im- 
ported ores,  from  itypure  raw  copper  Ijrought  m  for  refining,  and  from  im- 
ported refined  raw  copper. 

»  (Metric  Tons.) 

Country.              1S95  1807  1898  ISm  iti«">  1901  1902 

United  Htatea  ...170,100  224,Hf)0  242,M)0  270,1W  T  l,(iOO  341,100 

Great  Britain 78,246  75,000  09,500  79,100  %i).000  60,500 

C^ennany                  25,777  29,408  30,095  34,634  ;iu;j2y  :U,376  30,691 

France 8,245  7,400  7,834  6,<M>0  6,400  iyj^m  7,300 

Aujstria-Hungary.     l,27fl  1.426  1,343  1,479  1,200  1,350  1,350 

Italy ,.,,,.     2,375  2,980  3/230  3,032  2,797  3,000  3,500 

Russia,..,..,...,     5,854  0,941  7,291  7,533  S,100  8,100  8,800 

Bweden  <fe  Norway     l.fiOO  IjOO  1,500  2,300  2,5(X)  3,200  9,900 

Chile _    19,600  18,fXK_^  L%000  17,100  19.800  23,400  22,300 

Japan 11,500  11,31H»  12,4(K>  2l,0CKI  19,300  20,900  14,400 

Australia 8,1(X)  10,400  14  J(K)  16,St)0  17,400  19,900  18,400 

Japan  ^  A  ustralia . 
Asiatic  ronsymp- 

tion 8,000  14,100  13,700  9,000  10,100  8,CM}0  15,500 

Mexico,  Canada 

H      ^^ 10,900  15,500  7,300  9,300  9,300  12,200  10,000 

H       Totals 351,473  118,955  430,393  477,978  484,826  499,526  532,700 

^^H  WORLD'S  COKSOMPTIOlf  OF  RAW  COPPER. 

^^^(bompiled  by  Metall^esellschaft  ik  Metallurgische  Gcselbtchaft  A.-G.) 
I  {Metnv  Tom) 

m           Country.                 1895.  1897.  1898.  1899.  1900,  1901.          1902. 

■  United  States         1I8,H:15  105,998  123,925  188,887  153,900  221,000  203/225 

■  Great  Britain. ..  .   91,551  101^^531  104,373  86,528  108,782  105,243  120.576 

■  Gem>atiy  ......  .   63,813  89,798  97,014  97,664  108,927  8^4,905   101,9<53 

France;. ..38,174  51,809  49,552  49/233  52,626  42,000     52,909 

Austria-Hungary.    12,872  17,193  18,612  17,130  19,699  18,:i58     19,170 

Ruagia 14,000  19,500  17,500  13,800  14,200  14,100     17,500 

Italy. , 6,r>4 1  7,790  7,796  7,^83  8,:M5  8,882     10,385 

Belgium 5,000  6,200  5,800  5,500  6,250  6,500       6,700 

Netherlands 2,400  2,400  2,400  2,400  2.400  2,400       2,400 

Miac.  European...     1,800  2,000  1,700  2,000  2,000  2,600       2,900 

Eastern  Asia 8,000  14,100  13,700  9,000  10.100  8,000     15,500 

Mificdlaneous. . . .        700  800  1,200  900  800  900       1,100 

Totals... ...... 364.4S6  427,579  443,922  481,025  488,329  515,78^  5.56,000 


^^r  » 

1 

1 

! 

I 

I 

.-/-4 

ua 

i  ^  tJ-/jrjL*_ 

1 

^ 

^^^B 

HTl 

rj 

tanHMBBorr 

mHI 

m.          m 

1 

1^ 

« 

_^            fc 

_                    J 

J«-My.     MHMir.  ^ 

1             q 

^^^1 

1 

1 

in 

- 

- 

1 

1 

ii' 

15 

*« 



"  '"1 

m* 

ij 

9 

m 

? 

^ 

m 

1 

9 

^ 

^H     fw< . 

» 

tf 

38 

ji( 

a  , 

^     . 

-*t 

^ 

•31 

201^ 

^H         SMI.... 

M 

81 

87 

at 

V 

It 

ai 

4^ 

m 

30 

^H        liM..,. 

SI 

88 

42 

4I» 

.fSft 

4H 

491 

.„    i» 

44    _ 

^H         iM»,... 

48 

88 

M 

♦4 

M 

3( 

U 

34 

»    ]9i\ 

^'H'^l 

^H       1860..,: 

42 

88 

88 

ZSk 

s 

»% 

i8i 

m 

T* 

2» 

a 

81  ^1 

^H          IM7..., 

281 

27 

m 

27f 

^ 

M 

Si 

X:. 

4 

ai 

21  ^1 

^H        IMS... 

a 

211 

24 

22) 

2t 

m 

S:- 

.4      1 

m" 

28§S 

^H          MO  . 

^ 

28 

27 

86 

i 

301 

M 

M 

n, 

22  ^1 

^H          IS7f,   , 
^H           1IF72... 

22 

211 
22 

27 

71f 

2U 

I* 

ni 

S« 

tit 

m 

ii^ 

«' 

al 

iJ 

^H           1873,. 

85 

82 

85 

84 

35 

m 

»l 

s 

8l| 

9H^I 

^H           1874., 

25 

24 

25 

m 

21} 

M 

n 

m' 

89 

Ml 

80  i 

^^^1 

^H           187ft, . . 

281 

21$ 

22} 

211 

22} 

2H 

til 

» 

SH 

ai 

88'^ 

^^^1 

^H           1876..*. 

28 

28 

22 

22} 

a 

3 

» 

St 

» 

31 

^^^1 

^B           1877.   ; 

10 

10 

2D 

10 

I'i} 

i» 

m 

If 

i« 

IM 

^^^1 

^H           1878 

17 

17i 

17 

17i 

17} 

"I 

17 

16 

18 

i«i 

1^ 

iB^I 

^H            1870     . 

m 

15 

15 

!5{ 

15}  I 

3 

18 

1^ 

18 

ic 

18} 

idjH 

^H           1880. 

25 

21 

24 

24 

24 

221 

21 

n 

u 

18} 

171^ 

^H           1881   . 

19 
2r) 

10 

10 

tO| 

101 

10  ^ 

10 

181 

18} 

1^ 

18} 

16t 

^H           1882.. 

20 

20 

10 

10} 

I8t 

18} 

IT 

18} 

18 

18 

18 

^H           1888... 

18 

171 

i4 

17} 

17} 
14} 

16 

1& 

18 

15| 

15| 

15 

^H           1884... 

J5 

m; 

15 

15 

15 

14 

14i 

l4 

IH 

14 

^H           1885... 

111 

lOii 

11| 

lOi 

111 

11} 

10} 

11} 

I?f 

11} 

lOi 

11} 

11 

^H           1886... 

H; 

11} 
10} 

11} 

11} 

114 

10 

10} 

10 

^H           1887.. 

^2 

u 

U 

101 

10} 

10} 

10 

10 

9  it 

10} 

1^ 

^H           1888... 

171 
17  f 
14 

15U 

igJ 

16, ^ 

10 

15|  ; 

lail 

18A 

16 

16} 

16A 

18} 

^H 

^H           1890 

161 

16i 

15 

16 

15} 

12 

12 

12l| 

^M 

^^M            189U   . 

14 

14| 
14 

10 

Hi 

14} 

14 

14} 
13} 

U 

15} 
18} 

U| 

181^ 

^H 

^^B            1801... 

15 

14 

loi 

14} 

13 

13 

12| 

13 

i^ 

^H            1802   ., 

U 

10 

12 

10} 

12 

11 

12} 

n 

12 

11} 

"1 

^H            1803... 

12i 
10 

12 

12: 

12 

12 

11 

11} 

11 

11 

11 

loi 

^H            1894... 

10 

10 

OJ 

St 

H 

9} 

0 
9 

0 

9i 

H 

0 

^H            1805... 

10 

0 

.n 

On 

0} 

10 

Of 

10 

d 

10 

10} 

^^K            1806... 

JOi 

9 

10 

111 

11 

IQ 

11 

10 

11 

11 
to 

^H            1807... 

12 

11 

12 

11 

11 

11} 

11 

11 

12 

10 

11 

llir 

^^1            1808... 

Jl 

lOffl 
13i 

Ui 

Ml 

12 

12} 

III 

12 

11 

^H            1800... 

17 

la 

17 

18 

17 

19 

18 

10 

17. 

18i 

IS. 

17 

^B            1000,. 

m 

16  : 

16^ 

16 

17 

16 

17 

17 

16J 

18 

16 

^H            1001.... 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

^H            1002.... 

11 

13 

12i 

m 

m 

12^ 

12 

12} 

12 

12| 

141 

la, 

12} 

^■^            1903... 

12J  1  12i 

131 

m 

15i  1  I3f 

151  t 

14- 

i.vl 

H 

THE  COPPER  HANDBOOK, 


761 


MOirraLY  PRICES  OF  LAKE  SUPERIOR  INGOT  COPPER. 

{Jvly-Decemher.) 
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AVE^IGE  HIGHEST  AHD  LOWEST  PRICES  OP  LAKE  COPPES. 
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USl .  22K 

WB.. 21J< 

1863..  33^ 

im,.  47 

wte »Ji 

1866 MM 

1867,.  25H 

1868  Z3 

1869  24K 

1830 21 A 

1871 24H 

1872 35A 

1873..........  28 

1874..,  22 

1875. 22H 

1876.  21 

1877.  19 
1878.,  16A 

1879.  18H 

1880.  21A 
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1883..... 16H 

1884 13 

1885.  10.67 

1886 ,  llA 

1887 13.85 

1888  .......  16.78 

1889 13.49 

1890.  15.60 

1891 12.76 

1892 . 11.56 

1893 10.75 

1894 9.52 

1895.........  10.73 

1896 10.98 

1897 11  36 

1898 12.05 

1899.....    ....  17,76 

1900 16.66 

1901..., 16.72 

1902 12.16 

1903 1372 
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AVERAGE  AMERICAN  AND  ENGLISH  PRICES. 

The  following  table  of  average  annual  prices  of  copper  in  England  and 
the  United  States  is  based  upon  the  New  York  price  for  Lake  coppei  and 
the  London  price  for  Standard  copper.  The  last  two  columns  give  tne  Amei^ 
ican  prices  m  cents  and  fractions  and  the  English  equivalent  in  sterling. 
English  prices  are  for  long  tons  of  2,240  pounds,  and  American  prices  for 
pounds  avoirdupois,  the  last  column,  giving  English  equivalent  of  the  Amer- 
ican prices,  being  fig\ired  in  long  tons. 


Year. 

Lowest. 

English  Prices. 

Highest.   Fluctuation. 

Average. 

^American  Prices.-^ 

£     8.  d. 

£  s.  d. 

£    a. 

d. 

£       8. 

d. 

Cents. 

£       8.  d. 

1880.. 

. .  54  10  0 

74  0  0 

10  10 

0 

62  14 

7 

21^f  ' 

99  0  8 

1881.. 

. .  57  0  0 

72  10  0 

15  10 

0 

61  16 

9 

19^ 

84  0  8 

1882.. 

..  63  0  0 

71  10  0 

8  10 

0 

66  10 

5 

88  6  11 

1883.. 

.  57  0  0 

67  10  0 

9  10 

0 

62  17 

11 

16)4 

76  3  7 

1884.. 

.  47  5  0 

58  0  0 

10  15 

0 

53  17 

6 

13 

50  19  0 

1885.. 

.  38  10  0 

61  12  6 

23  2 

6 

43  11 

0 

10.67 

49  6  5 

1886.. 

.  38  10  0 

43  15  0 

5  5 

0 

40  1 

8 

iiA 

51  1  10 

1887.. 

.  38  7  6 

85  5  0 

46  17 

6 

46  0 

6 

13.85 

64  0  0 

1888.. 

.  73  0  0 

105  0  0 

32  0 

0 

81  11 

3 

16.78 

77  10  1 

1889.. 

.  35  0  0 

80  0  0 

45  0 

0 

49  14 

8 

13.49 

62  6  5 

1890.. 

.  46  10  0 

61  12  6 

15  2 

6 

54  5 

3 

15.60 

72  1  10 

1891 . . 

.  44  1  3 

56  10  0 

12  8 

9 

51  9 

4 

12.76 

58  19  1 

1892.. 

.  43  10  0 

47  18  9 

4  8 

9 

45  13 

2 

11.56 

53  8  4 

1893.. 

.  40  12  6 

46  16  3 

6  3 

9 

43  15 

6 

10.75 

49  13  10 

1894.. 

.  37  17  6 

43  0  0 

5  2 

6 

40  7 

4 

9.52 

44  0  0 

1895.. 

.  38  13  9 

47  8  9 

8  15 

0 

42  19 

7 

10.73 

49  12  0 

1896.. 

.  40  10  0 

50  8  9 

9  18 

9 

46  18 

1 

10.98 

50  14  9 

1897.. 

.  47  0  0 

51  15  0 

4  15 

0 

49  2 

6 

11.36 

52  10  2 

1898.. 

.  49  5  0 

57  8  9 

8  3 

9 

51  16 

7 

12.05 

55  13  10 

1899.. 

.  58  1  3 

79  2  6 

21  1 

3 

73  13 

9 

17.76 

82  0  11 

1900.. 

.  70  14  2 

78  7  1 

7  12  11 

73  12 

6 

16.65 

76  18  2 

1901.. 

.  47  0  0 

72  17  6 

25  17 

6 

66  19 

8 

16.72 

77  4  7 

1902.. 

.  47  10  0 

56  15  0 

9  5 

0 

52  11 

5 

12.16 

56  3  8 

1903.. 

.  53  13  7 

64  0  7 

10  7 

0 

58  3 

2 

13.72 

63  4  8 

TABLE  FOR  REDUCING  ENGLISH  INTO  AMERICAN  PRICES. 

The  following  table  shows  the  corresponding  value  in  T^ents  and  fractions, 
per  poimdy  of  copper  quoted  at  various  prices  from  £35 — the  lowest  quota- 
tion ever  made — to  £99  per  long  ton,  exchange  being  figured  on  the  basis 
of  $4.85  as  equal  to  one  pound  sterling : 


£36.. 

.  7.79c. 

£52.. 

..11.25c. 

£68.. 

..14.72c. 

£84.. 

..18.18c. 

£37.. 

.  8.01c. 

£53.. 

..11.47c. 

£69.. 

..14.93c. 

£85.. 

..18.40c. 

£38.. 

.  8.22c. 

£54.. 

..11.69c. 

£70.. 

..15.15c. 

£86.. 

..18.62c. 

£39.. 

.  8.44c. 

£55.. 

..11.90c. 

£71.. 

..15.37c. 

£87.. 

..18.83c. 

£40.. 

.  8.66c. 

£56.. 

..12.12c. 

£72.. 

. .  15.58c. 

£88.. 

..19.05c. 

£41.. 

.  8.87c. 

£57.. 

..12.34c. 

£73.. 

..15.80c. 

£89.. 

..19.27c. 

£42.. 

.  9.09c. 

£58.. 

..12.5oc. 

£74.. 

. .  16.02c. 

£90.. 

..19.48c. 

£43.. 

.  9.31c. 

£59.. 

..12.77c. 

£75.. 

..16.23c. 

£91.. 

..19.70c. 

£44.. 

.  9.52c. 

£60.. 

..12.99c. 

£76.. 

. .  16.45c. 

£92.. 

..19.92c. 

£45.. 

.  9.74c. 

£61.. 

..13.20c. 

£77.. 

..16.67c. 

£93.. 

.  .20.13c. 

£46.. 

.  9.95c. 

£62.. 

..13.42c. 

£78.. 

..16.88c. 

£94.. 

..20.36c. 

£47.. 

.10.17c. 

£63.. 

..13.64c. 

£79.. 

..17.10c. 

£95.. 

..20.56c. 

£48.. 

.10.39c. 

£64.. 

..13.85c. 

£80.. 

..17.32c. 

£96.. 

..20.78c. 

£49.. 

.10.60c. 

£65.. 

..14.07c. 

£81.. 

..17.53c, 

£97.. 

.  .21.00c. 

£50.. 

.10.82c. 

£66.. 

..14.29c. 

£82.. 

..17.76c. 

£98.. 

..21.21c. 

£61.. 

.11.04c. 

£67.. 

..14.50c. 

£83.. 

..17.97c. 

£99.. 

..21.43c. 
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PROPORTION  OF  COPPER  TO  TOTAL  VALUE  AMERICAN  METAL 
PRODUCTION. 


V—  Total  Value 

Products. 

1888 $253,731,822 

1889 267,247,033 

1890 305,735,670 

1891 300,232,798 

1892 307,936,189 

1893 250,207,406 

1894 218,382,494 

1895 282,149,808 

1896 287,860,155 

1897 302,531,147 

1898 343,748,268 

1899 525.797,557 

1900 550,425,286 

1901 524,873,284 


1888-1901. 

Total  Value 
of  Copper 
Production. 

$  33,833,954 
26,907,809 
30,818,797 
38,455,300 
37,977,142 
32,054,601 
33,141,142 
38,682,347 
49,456,603 
54,080.180 
61,865,276 
101,222,712 
98,494,039 
86,629,266 


Production  of 

Copper 

in  Pounds. 

231,270,622 
231,246.214 
265.115,133 
295,812,076 
352,971,744 
339,785,972 
364,866,808 
392,639,961 
460,061,430 
494,078,274 
526,375,591 
581,319.091 
602,808,839 
601,499,886 


PeroentacB 

13.3 
10.0 
10.1 
12.1 
12.3 
12.8 
15.2 
13.8 
17.2 
17.9 
18.0 
19.0 
17.9 
16.5 


LAKE  SUPERIOR  MINE  DIVIDENDS. 

Totals  bt  Mines,  for  All  Years. 

Company.                   Condition.  First.  Last.  Total.  Amount. 

Atlantic a  1878  1901          18  $     940,000 

Cliff 6  1849  1867          37  2,518,620 

Central 6  1864  1891          30  1,970,000 

Copper  Falls b  1864  1871            3  100,000 

Calumet c  1870  1871            3  300,000 

Calumet  &  Hecla a  1871  1903  124  82,400,000 

Champion a  1903  1903            3  300.000 

Franklin a  1863  1894          21  1,240,000 

Hecla c  1869  1871            7  650,000 

Kearearge - . . .       d  1890  1897            3  160,000 

Minnesota e  1854  1876          19  1,820,000 

National 6  1861  1872            9  320,000 

Osceola j  1878  1901          52  4,247,300 

Pewabic /  1862  1873          11  1,000,000 

Phoenix a  1877  1877            1  20,000 

Quincy a  1862  1903          75  14,470,000 

Kidge g  1873  1880            4  100,000 

Tamarack a  1888  1901          37  8,490,000 

Trimountain a  1903  1903            2  300,000 

Wolverine a  1898  1903          11  1,320,000 

Totals 470  122,666,920 


a.  Active. 

b.  Idle. 

c.  Absorbed  by  Calumet  &  Hecla, 

d.  Absorbed  by  Osceola. 

e.  Absorbed  by  Michigan, 
/.  Absorbed  6y  Quincy. 

g.  Absorbed  by  Mass, 
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PRICES  AND  SALES  OF  AMERICAN  COPPER  SHARES. 
1902-1903. 
Company  <— ^ 1902.  — ; .  ^^ 1903.- 


Highest.  Lowest.      Sales.  Highetit.  Lowest.  Sales. 

Adventure $  24.76  $  12.50    50,995  $  18.00  $    2.00  50,070 

Allouez 4.75  2.25     24,990  7.50  3.13  152,262 

Amalgamated 78.87  53.13  758,757  79.50  35.50  1,717,341 

Anaconda 36.00  21.00      9,891  31.12  15.63  7,791 

Arcadian 13.25  3.50  116,613  6.13  .75  92,842 

Arnold 1.00  .50      4,070  .95  .25  4,682 

Ashbed 22  .20  150  

Atlantic 21.00  36.00    24,119  15.00  7.00  34,087 

Baltic 63.00  34.00    47,084  

Bingham 39.75  20.50    99,650  39.00  20.00  126,200 

British  Columbia....  10.50  5.00      8,425  7.50  2.50  2,018 

Calumet  <fe  Hecla. .. .  650.00  420.00      4,357  550.00  400.00  5,371 

Centennial 27.75  11.00  260,487  31.75  12.00  301,086 

Copper  Range 65.25  43.50  539,165  75.00  37.00  1,226,030 

Daly-West 48.56  30.50  46,749 

Elm  River 5.50  1.50    87,317  5.38  2.00  67,078 

Franklin 16.00  7.50     18,344  14.00  6.75  23,377 

Granby 5.25  3.63  53,639 

Isle  Royale 25.00  9.00    43,083  17.50  5.00  44,485 

Mass 21.60  12.60  112,645  18.00  3.00  65,717 

Mayflower 3.63  1.50    28,719  2.50  .50  15,634 

Michigan 13.26  7.00    38,645  11.50  4.50  29,087 

Mohawk 49.00  27.00  120,238  58.00  31.00  120,526 

Montreal  &  Boston. .  4.76  2.00  342,584  2.88  .66  88,432 

National 3.76  1.00      2,800  1.26  .75  820 

Old  Cok)ny 4.50  .86     17,101  2.60  .50  20,106 

Old  Dominion 30.00  14.26    68,864  23.50  3.75  119,849 

Osceola 89.75  47.60    98,979  79.00  43.00  83,419 

Parrot 35.00  21.00    26,392  34.00  16.00  59,512 

PhoBnix 6.00  3.26     16,820  7.50  2.75  23,522 

Quincy 147.00  100.00      5,119  126.50  80.00  6,438 

Rhode  Island 3.26  1.25    20,318  3.75  .75  15,815 

Santo  Fe 4.00  1.00    69,484  3.00  1.00  42,370 

Shannon 13.50  8.00    33,486  15.00  7.00  133,571 

Tamarack 281.00  140.00     14,396  189.50  75.00  15,239 

Tecumseh 3.50  .60      7,292  1.80  .40  7,505 

Tennessee 18.50  10.76       1,984  33.00  17.25  11,030 

Tnmouritflm 126.00  31.50     71,455  106.50  70.00  41,930 

Trinity 18.50  8.00    68,719  14.00  4.00  135,673 

UnitS  Copper 36.00  19.00     10,214  32.75  4.00  6,520 

Utah  Cons. 27.26  14.00  106,193  33.63  22.00  400,247 

Victoria 6.75  3.00    64,642  9.00  1.60  52,926 

Washington 1.60  .26         975  .60  .16  2,240 

Winona. 6.00  1.00    67,987  13.60  5.60  181,253 

Wolverine.' 61.00  42.00    24,197  77.00  54.00  28,794 

Wyandot 1J5  .76    15,342  2.88  .76  54,552 


Tfc 


OaficH.  14:  .>•: 

AfiMM 

CtaMMft 

Xsiili f:.»*.  /XJ 

<^*/>^ I  saojj 

f  fk/.iU.£< 

^>?.*^».  ::r./xx' 

'.«a  *.'/>^»  4  li^riii  -  -  .     2  .'/X'/»j 

AxUt^i^,  .    .    .  .    .    . 

ifmt^JU 22.S/XXJ 

Iz/UU f2,«VS/XXi 

<|Fii/iry $    IVi/jr/i 

FfUfikiiri 4rj/XXi 

^>j#itnJ 30,000 

i%XmnHi  k  H^\m,  . . .     l,70r),000 

AUwjtw 20,00ri 

i)m'jif*A9L 

'imuMiwk 

Total* $l,970/)00 


s  Si-  •>: 

^ij.-yx' 
3>j.':oj 


lsS6. 

$    240,'>» 

VJ.Ol^J 

40,000 

1,500,000 

40,000 


4:j»k 

UkiCJOO 


«j»:k 


fl.^l^.fi30 


1SS7. 
f  2L)iJ.0u0 
*3/XO 
40.0IW 
1,000,000 
40,000 
50,000 


ISBIL 

% 

220tjOOO 

UKMno 

2^500jOOO 
lO/XJb 

-lOjOOO 
210.00c 

S3.080ixn 


f  ss:  .m:»      f 

ISJ.COJ 


1SS4. 

2§O.000 

S(:».ood 

40,000 

soo.ooo 

40,000 
87,500 


f2.S5»jj:MJ         t2.670.'>»         fl.327.500 


ISSS. 

%   3a),000 

120.000 

70.000 

2,000.000 

120,000 

150,000 

440,000 


$1,900,000        $1,370,000        $3,260,000 
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DIVIDENDS  OF  LAKE  SUPERIOR  MUf^.     (Continued.) 
1889-1903. 


1889. 
Quincy $   280,000 


Franklin 

Central 

Calumet  &  Hecla  .  . 

Atlantic 

Osceola 

Tamarack 

Keanarge 


80,000 
40,000 
1,500,000 
80,000 
50,000 
t>40,000 


1890. 

I   320,000 

80,000 

20,000 

2,000,000 

100,000 

225,000 

590,000 

80,000 


1891. 

I    450,000 

80,000 

20,000 

2,000,000 

40,000 

150,000 

800,000 


1893. 
Pewabic I   400,000 


Quincy 

Franklin 

Calumet  A  Hecla  .  , 

Osceola 

Tamarack 

Kearsarge 


300,000 
120,000 
2,000,000 
100,000 
600,000 


1894. 

\  

400,000 

80,000 

1,500,000 

400,000 


1895. 
$    140,000 
600,000 

2,000,000 

100,000 

400,000 

40,000 


1892. 
$   350,000 
160,000 


2,000,000 

150,000 
600,000 


Totals $2,670,000    $3,415,000    $3,540,000    $3,260,000 


1896. 

I  

1,000,000 

2,500,000 
125,000 
360,000 


Totab $3,520,000         $2,380,000         $3,280,000         $3,985,000 


Quincy 

C^umet  &  Hecla . 

Atlantic 

Osceola 

TamMRck 

i&anaige 

Wolverine 


1897. 

$   800,000 

4,000,000 

40,000 

191,000 

360.000 

40,000 


1898. 

$1,000,000 

5,000,000 

40,000 

277,250 

480,000 

00,000 


1899. 
$    950,000 
10,000,000 

558,450 
600,000 

210,000 


1901. 

Quincy $    900,000 

Cahimet  A  Hecla. . .     4,500,000 

Atlantic 80,000 

Osceola 576,900 

Tamarack 1.200,000 

Wolverine 240,000 

Champion 

'Mmountain 

TgUlfl 7,496,900 


1902. 

$    700,000 

2,500,000 


240.000 


3,440,000 


1900. 

$    900,000 

7,000,000 

80,000 

571,200 

1,020,000 

240,000 


Totals $5,431,000        $6,857,250      $12,318,450        $9,811,200 


1903. 

$    550,000 

3.500.000 


330,000 

300,000 

300,000 

4,980,000 


T7i 


m  rctw-a  SAXL  box 


Ar-e* 


■•.•iisn_ii. . 


N-* 


TonaR. 
Huron. 

Mlirt-rs". 

MoUwk 

National.. 

None&u^h 

Northwest 

Noruic-lj. 

()\no  Trap  l<«.n'k 

(M  Colony 

^>vwila 

iVniLsylvania 
Peninsula.. 

Fewabic 

PJKBnix(OW) 
Plioenix  CVins. 

Quinc  V 

Ridjse*. 

Rhode  M.-ind 

Tanuiruck 

Tamarack  Junior 
Tecujiiseh 


_..*".•  M. 

r^.  •» 

:  -^1  •! 

•_.  .•• 

:  5  M 

:  .«*  •  .t.t. 

:  :*.•.  M. 

->.  :•:•; 

Ir*.      M. 

1  -•  •    •  t 

■- >:.  .•• 

1  :>  .»• 

1  i  •• 

1  !••  •• 

1 ! '.  •  • 

1  Hi  •• 

1    •  •  •  • 

-  H.«  ••. 

1   ••  .t.»" 

'-  -•-•.  ••• 

37»  •.•.•-•.« 
-'  ■•.'*•  .»•• 

In''  .••' 

1  T-y  'V»  • 

1  »»•.'.*•♦ 

3JlMM> 

2s3.lMJ 

15<».iMl» 

I.IOO.OCHI 

1.700.tlO() 

126.U00 

400,000 

585/200 

1.037,500 

1,100,000 

200,0(H) 

470.0CK) 

900.000 

320,000 

&I0.000 

500,000 


V    :^     .M' 


1  J4<-'  '.•. •  • 


I'*'  '>^* 


4.247.:;i«i 


1 .000.000 
■20.000 

14,470,666 
100.000 

S.490.(K)0 


xj  I~tf«i»iii 


l.STlMlin 


: :  :<  -Li?  •  2  4117.633 


l.ir^'.mm 


]  .v2ii.iiLii»  1.;)(^.UX» 

320  yKKi 


2..=i47.300 

414,StX) 

14,270.o6o 

JS.170,o66 


$1,^00.000 
14^16,000 

40/no 

1.8OO.O00 
S1O.000 
150,000 
1.900^ 
1.300.000 
1SO.O00 
140.000 


1.135.000 
1. 150.000 

2i»6.ooo 
i.30o.dbo 

90U.OOO 

2.auo.ooo 

2.000.000 

1. -200.000 

2-25,000 

264,000 

1SO.O00 

120.666 

240.000 

200,000 

2.000.000 

20.000 

1.700.000 

800.000 

1.000,000 

2.000.000 

2.100,000 


400.000 
2S8,000 
230,000 
150.000 
1.100,000 

126.600 
400,000 

1,017,566 
1.100,000 

370.666 

900.(X)0 

640,666 

500,000 
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DIVIDENDS  AND  ASSESSMENTS  OF  LAKE  SUPERIOR  MINES.— Cont'd. 

Total 

Name  of  Company.  Apttesamentt*. 

Trirriountain 1,900,000 

Toltec .500,000 

Victoria 1,000,000 

Winona 1,000,000 

Wolverine 230,000 

Wvandot 700,000 


Totals 53,788.700 


Total 
DividendM. 
300,000 

Credit 
Balance. 

Debit 
Balance. 

1,600,00<J 
500,000 

1,000,000 

1,000,000 

'  700,666 

1,320,000 

1,090,000 

122,66.5,920 

115,005,920 
68.579.420 

46,426,500 

Balance 

CAPITALIZATION  OF  LAKE  COPPER  COlfPANIES. 

The  following?  table  shows  number  of  shares  authorized,  number  is- 
sued, and  total  capitalization  of  active  Lake  Superior  copper  mining  cor- 
porations: 

Orsanised 
Name  of  Company.  under 

laws  of 

Adventure  Cons Mich. 

Allouez Mich. 

Arcadian N.  J. 

Arnold Mich. 

Atlantic Mich. 

Ashbed Mich. 

Calumet  &  Hecla Mich. 

Centennial Mich. 

Central Mich. 

Copper  Range Mich. 

Copper  Range  Cons N.  J. 

Champion Mich. 

Elm  River N.  J. 

Franklin STich. 

Humboldt Mich. 

Isle  Royale N.  J. 

Mohawk Mich. 

Mayflower Mich. 

Mass  Consolidated Mich. 

Michigan Mich. 

National Mich. 

Old  Colony Mich. 

Osceola  Consoldiated Mich. 

Phcenix Mich. 

Quincy Mich. 

Rhode  Island Mich. 

St.  Mary's  Mineral  Land  Co .  N.  J. 

Tamarack Mich. 

Teriimseh Mich. 

Trimountain Mich. 

Union  C.  L.  &  M.  Co Mich. 

Victoria Ifich. 

Winona Mich. 

Washington Mich. 

Wolverine Mich. 

Wyandot Mich. 

Total  capitalization $124,000,000 


No. 

No. 

Gross 

flhares 

■hares 

Capitaliza- 

authorized. 

issued. 

tion. 

100.000 

100.000 

$2,500,000 

100,000 

100,000 

2,500,000 

150,000 

150,000 

3,750,000 

100.000 

100,000 

2,500,000 

100.000 

100,000 

2,50Q,000 

40.000 

40,000 

1,000,000 

100.000 

100,000 

2,500,000 

100,000 

90,000 

2,500,000 

20,000 

20,000 

500,000 

100,000 

100,000 

2,500.000 

385.000 

38,500.000 

100,000 

i'ob',666 

2,500,000 

100.000 

100,000 

2,500,000 

100,000 

100,000 

2,500,000 

40,000 

40,000 

1,000,000 

150,000 

150,000 

3,750,000 

100,000 

100.000 

2,500,000 

100,000 

100,000 

2,500,000 

100.000 

100,000 

2,500,000 

100,000 

100.000 

2,500,000 

100,000 

40,000 

2,500,000 

100,000 

100,000 

2,500,000 

100,000 

96,150 

2,500,000 

100,000 

100,000 

2,500,000 

100,000 

100,000 

2,500,000 

100,000 

100,000 

2,500,000 

200,000 

140,000 

5,000,000 

60.000 

60,000 

1,500,000 

100,000 

40,000 

2,500,000 

100,000 

100,000 

2,500,000 

100.000 

80,000 

2,500,000 

100,000 

100.000 

2,500,000 

100,000 

100,000 

2,500,000 

100.000 

60,000 

2,500,00. 

60,000 

60,000 

1,500,000 

100,000 

100,000 

2,600,000 
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FORCES  EMPLOYED  BY  MINES. 


1889.. 

1890.. 

1891 . . 

1892.. 

1893.. 

1894.. 

1895. . 

1896.. 

1897... 

1898... 

1899... 

1900... 

1901 .. . 

1902... 

1903.. 


Number  of 
Employes. 

6,480 

7,310 

7,702 

7,640 

7,591 

7,348 

7,249 

8,170 

8,726 
10.460 
13,a'>l 
13,971 
13.498 
14,130 
15.196 


-Michigan. - 
Number  of 
Fatalities. 

21 
35 
28 
21 
23 
22 
46 
10 
26 
23 
27 
36 
33 
44 
3/ 


Percent  R«re 
Fatalities. 

.30 
.48 
.36 
.27 
.30 
.30 
.63 
.23 
.30 
.22* 
.20 
.25 
.24 
.31 
.24 


Number  of 
£rapio>'eH. 


-Montana.— 
Number  of 
Fatabtien. 


Percentace 
Fatalities. 


6,548 
6.932 
6,929 

8,V(X) 


30 
33 


43 


NUMBER  OF  SHAREHOLDERS  IN  LAKE  COPPER  COMPANIES. 


f^ompanv.  1896. 

Calumpt  *  Herla  . .  2,164 

Osceola 82.3 

Qninry 07S 

Franklin 1.58 

Rhodp  Island 

Virtoria 

Wolvrrinr X\,\ 

Tamarack 1,178 

Adventure 

Mohawk 

Michigan 

Winona 

Old  Colony 

Centennial 

Allouez 

Phoenix 

Mayflower 

Elm  River 

Atlantic 36-1 

Trimountain 

Central 

Baltic 

Copper  Range 

Champion 


1897. 
2.590 

900 
1,011 

401 


14 
I, .371 


1896  1903. 
189X.     1S«)«). 
2,716 
1,177 
1,115 
112 


MM) 


2.S.V.) 
1,522 
1,440 
550 
1)7 


1 ,35.3 


4XS 


101 


688 
1.157 

431 
61 
22 

468 

,3.37 
410 


3(H) 

196 
4S6 


19(K). 

3.080 

1,512 

1,540 

915 

1.100 

796 

892 

1,169 

1,046 

59-1 

592 

637 

598 

4;i9 

465 

352 

399 

374 
780 
203 
513 


1901. 

3.413 

1,793 

1.477 

1,037 

1,256 

1,001 

1.099 

1,241 

1,288 

940 

775 

736 

6-2fi 

550 

510 

408 

423 

408 
882 
220 
582 


1902. 

3,125 

1,985 

1,557 

1,311 

1.216 

1,206 

1,223 

1,'286 

l,a50 

951 

933 

909 

721 

507 

554 

582 

687 

417 
730 
189 
177 
121 
8 


19a3. 

3.310 

1.9S8 

1,612 

1,438 

1.316 

1,275 

1,262 

1,239 

1,089 

1,001 

980 

854 

746 

630 

627 

612 

587 

506 

457 

335 

168 

17 

U 

8 


Totals 6,598    7,208    8,897  1 1,072  18,026  20,6«5  21,735  22,068 
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FUTURE  PRODUCTION  OF  COPPER. 

1901-2000. 

The  safest  piiile  to  the  future  is  tlie  hbtory  of  tlie  past.  In  the  fol- 
lowing tables  an  ctTort  is  made  to  e.stiniate  the  prol>ai>le  production  of  copper 
for  the  future,  ))asing  sucli  estimates  upon  the  outputs  of  the  past.  The 
preliminary  t^ble  next  foUowinp  gives  a  sununar>'  of  tlie  production  of  the 
Nineteenth  Century,  by  decades,  with  pcn-entages  of  increase  for  each  decade: 

{Long   Tons.) 
Tot4il  Yearly  Percentap* 

Decade.  Production.  Average.  of  IncreaM'. 

1801-1810 91,0(K)  9,100  

1811-1820 96,000  9,600  5.60 

1821-1830 135,000  13,500  40.62 

1831-1840 218,400  21,840  61.77 

1841-1850 291,000  29.100  33.24 

1851-1860 506.999  50,699  74.22 

1861-1870 900,000  90.(HH)  77.51 

1871-1880 1,189,000  118.900  32.11 

1881-1890 2,373.398  237,339  99.44 

1891-1900 3,708,901  370.890  56.22 

Analysis  of  these  figures  shows  that  the  average  decennial  percentage, 
of  increase  for  the  century  was  53.91^;  for  the  last  half  of  the  century, 
67.90%,  and  for  the  last  twenty  years,  during  which  the  electrical  industry 
became  a  great  consumer  of  copper,  the  average  deceimial  increase  in  copper 
output  was  77.83^J .  Measured  by  decades  the  increase  in  copper  production 
during  the  Xinct«?nth  Century  was  forty-fold,  from  the  first  decennium  to 
the  last,  while  measured  by  years,  and  estimating  the  production  of  1801  at 
9,000  tons,  the  production  of  1900,  which  amounted  to  486,363  tons,  was 
just  fifty-fold  as  great  as  one  hundred  years  earlier.  A  fifty-fold  increase 
in  production  during  the  present  century  would  give  an  output  of  24,318,150 
tons  of  copper  for  the  year  2000. 

Tlie  actual  annual  percentage  of  increase  for  the  Nineteenth  Century 
was  a  very  small  fraction  more  than  4^.(,  measuring  outputs  by  decades, 
and  a  fraction  over  4%,  measuring  annual  products  fmm  1801  to  1900,  inclu- 
sive. In  order  to  show  the  actual  increase  in  pn>duction  by  decades,  as 
compared  with  the  theoretical  increase  at  i%  yearly,  the  appended  table  is 
given,  4%  being  figured  as  equal  to  50*%  increase  in  10  years,  though  actually 
but  48.02%. 

{Long  Tons.) 

Actual  Thef>rrti<'al 

Year.  Average.  Average. 

1810 9,100  9,(KK) 

1820 9,600  13,500 

1830 13,500  19,750 

1840 21,840  29,625 

18.50 29,100  44,437 

I860 50,699  66,656 

1870 90,(K)0  99.984 

1880 118,900  149,992 

1890 237,339  224,964 

1900 370,890  337,447 
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The  foreir^irii;  tabic  shows  ^erv  pliunly  the  effect  of  electrical  dem&ni 
ff>r  thr  metnl,  uliirh  firht  becaiiu*  a  ftuttir  uf  iiniKirlanrc  in  the  tiiiith  decmJe, 
?thartly  iifier  1880.  Previous  lo  that  tltHiiilc  the  theoretical  incrcaM?  of  4% 
annually,  lompounded,  exc€ed^  ilic  actuiii  i»«  rciLsc  iJi  every  dtvude,  Imt  after 
IH^\  the  actual  increafie  cxcDedH  thr  theoretical  ratio.  The  actual  copper 
output  of  IWtJ  \\ii»  486,732  ton>i,  and  the  theoretical  output  for  that  year, 
hased  on  I  he  average  of  the  dwade  ISWVltKM);  with  2}%^t  increaj^-  for  5 
years  from  the  mean  of  1S1)5,  would  have  ]*een  410,JT6n  toiu*.  Ii  h  evident 
that  the  average  ratio  of  increase  uf  slightly  more  than  4%  yearly,  which 
ruled  during  I  he  Nineteenth  Centitr^'.  m  not  the  factor  of  the  pre«oul  elec- 
trical ape.  What  thai  fatter  may  he  is  imcertain.  The  elet*trificalion  of 
the  Elohe,  while  wonderful  |>r*ii;res,s  has  been  uiade^  Is  not  yet  a  sufficiently 
establushefl  fact  lo  give  accurate  data  for  au  average  ratio  of  increase  in  con- 
sumption. 

The  ratio  of  increase  in  copjx'r  prfjduclioii  of  the  world  has  been  6%  lo 
8%  for  several  yeans  pa^t.  It  ha.s  grown  to  l>c  considered  an  axiom  it»  the 
cc»pper  trade  that  the  normal  iiicrca^'  is*  H%  yenrly,  but  thi^  ratio,  while  it 
nifty  he  conxiitcn'il  the  prcsciit  fnt'tor^  lia«  not  lieen  established  for  a  suffi- 
» iently  long  time  to  l)e  ai^Mired  for  an  indefinite  time  in  the  future.  The 
ff>llfming  table  givers  hvpothctieal  imtput:^  for  ever^^  tenth  year  during  the 
T\^pnticth  Century,  fKtscil  u|Rin  vruious  jwrcentuges  of  increaitc,  all  figured 
from  tlic  acliial  produelion  of  the  closing  year  of  the  Ninet^eenth  Century* 
The  eomiwurid  incrc(LHet«,  for  facility  in  compulation,  are  taken  at  slight 
changes  from  ihelr  aetual  value,  as,  for  insta^nce,  4^;  ronipoiindcd  for  t^n 
yearji  h  figurtnl  a^  50*^^  increase,  innicad  of  48>02^ .  Ih*'  arfurtl  figure;  5% 
is  (igiircd  at  titFJ.  instead  (»f  62.S1>^;  ;  7%  compotttuhd  is  iigured  ns  80% 
in  ten  year*,  instead  of  7iKU2^^f\H%  in  fignrcil  as  only  1 10*  ^  iubtead  of  1 15.80. 

(Long  Tons,) 
Year,  At  4%.  At  5*;;.  At  7%.  At  8%.. 

infHj  Amj:\2  18*1.732  J8f3.7:i2  186,732 

imo  73<l,()98  77KJ71  875,117  1.022J37 

t(>2(*  l,W5.147  t,24h.n33  1,577,011  2,Mti,4K% 

I03<l  l,ri42,72tl  l,I>93,h,^l  2,8.T8.621  4,.507.l32i5 

1040  2.4fi(,08t)  «%18!».816  5J26;il7  9,466,012 

19511,..    .  :^696,121  5,103,7rj4  0.227,372  10,878.IV26 

1960.  .  .  ri..>MJ81  8,lt>6,007  I6.6(«),26«T  11 ,745.1 15 

1070.  ....  8,316,272  13,065,612  JtJ.806,6.S5  87,664,7 1 1 

1980.  ....  12,474,408  20,D04.*180  53,0U,t*33  184,005.955 

1990 18711,613  33,447,068  117,0*5,260  :iS6,  tHM  ,,507 

2000 28,067,419  52,516,748  174,681,468  811,863,165 
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All  Copper 


of  the  World,  arc  listed^  and  detailed  information  regard- 
ing them  is  on  file*  New  mines  and  mining  companies 
are  added  as  they  appear^  and  the  list  kept  fresh  and  ac- 
curate  by  daily  additions^  emendations  and  corrections. 


The  Copper 
Handbook 


is  the  published  annual  summary  of  this  stock  of  data.  To 
those  desiring  further  details  regarding  any  copper  prop- 
erty or  mining  company^  or  particulars  regarding  any  of 
the  numerous  new  mining  companies  appearing  so  fre- 
quently, the  information  in  these  files  is  available.  Terms 
for  this  service  are  very  reasonable,  the  charges  depending 
necessarily  upon  the  work  required  in  summarizing^  ana- 
lyzing and  securing  the  information  desired.  The  service 
is  not  freer  because  it  costs  money  to  maintain  an  efficient 
bureau  of  this  sort.  The  kind  of  information  that  is  given 
free  —unless  furnished  by  a  competent  party  out  of  friend- 
ship—is usually  worth  about  all  it  costs,  except  in  the 
cases  where  it  proves  very  costly  indeed.  Address  all 
inquiries  or  other  communications  to 

HORACE    J.   STEVENS 

HOUGHTON.    MICHIGAN     ^<     U.S.  A. 
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LATED AND   INFLUENTIAL  MINING  PAPER 
IN   THE  WORLD. 

Cbe  minins  journal 

Railway  &  Commercial   Gazette 

(ESTAHL[SHED    1H35) 
ClRCULATKS  AlJ.    OVKK  ThE  WoKLD  AmoNGST 

iiners,  Mefallurgists,  Engineers,  Manufacturers  and 

Capitalists 

ADVERTISEMENT  AND  EDITORIAL  OFFICES: 

46.  QUEEN  VICTORIA  ST..  LONDON,  ENGLAND 

EVERY  8ATUROAY-PRICE,  SIXPENCE 

THE  ANNUAL  SUBSCRIPTION,  Including  Postage  to  any  Part  of  tho 
World,  Is  $7.00.    Pavable  In  advance. 


The  MiNiKG  Journal  advocates  the  interest  of  the  Mining  and 
Metallurgical  industries  at  home  and  abroad,  and  has  a  uniqne  repu- 
tat  ion  for  its  Special  Cttrrespondeiue  from  all  the  Mining  Districts  of 
the  World,  and  also  for  its  Prices  Current  of  Metals,  which  are 
bought  and  sold  in  all  parts  of  tha  globe  upon  the  basis  of  the 
**next  published  Mining  Journal  prices.** 

The  Mining  Journal  offers  unusual  advantages  for  Advertising 
Sales  of  Mineral  Properties,  Machinery,  Commercial  Notices,  In- 
ventions, and  all  articles  for  the  use  of  those  engaged  in  Mining, 
Engineering  and  Mechanical  Work, 

The  Mining  Journal  was  established  more  than  seventy  years 
ago,  and  still  maintains  its  position  as  the  leading  organ  of  the 
World's  Press  devoted  to  Mining  and  its  allied  interests* 
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U'he   Reveille 


Is 
Read 

by 

More 
People 
in 


MONTANA 

Than  ajiy  other  newspaper  published* 


c^ 


It  is  an  independent  newspaper  published 
weekly  and  goes  into 

Fifty   Thousand    Homes 

If  you   \A/^ant   to   reach   the    people  of 
Montana  use  the  advertising  columns  of 

THE  REVEILLE. 


Address      Thc    REVEILLE, 

28  We^t  "Sroadt^ay,     ^A  ^    ISutte,  Montana* 


THE  COPPhH  UANOfiOf^K  AmKRTISER. 


CHEMICALLY 


WE  ORASSELU  CHEMICAL 
COMPANY 


AdDS       AND  V**  Vofi  a»4*go  Chvet**}d  And  th^^ht-t 

AMMONIA  ~ 


CORRESPONDENCE       INVITED 


"M  Boston  Commercial  Bulletin 

WAS    FOUNDED    IN    1859 

It  has  had  many  imitators^but  it  is  still  the  best  Market 
Paper.  Whether  you  are  interested  in  Copper,  Copper 
Stocks  or  Wool,  it  can  be  of  the  greatest  service  to  you. 
You  can  rely  upon  what  you  read  in  the  Bulletin*  It  has  a 
reputation  of  45  years'  steady  growth  to  sustain* 


Sead  for  a  Free  Sample  Copy 


CURTIS  GUILD  &  CO.,  Publishers 

BOSTON,  MASS. 


G.  E,  TOMLINSON  &  CO. 

BROKERS 
Stock  Exchange  Building    ::      :i     CHICAGO,  ILLINOIS. 

AU  UQiisl«d  mtmog,  otl  tani  induitriiil  stocks.    SpccUl  «tttnUon  gtwta 
to  the  Bixbc«    Arixona,  copper  anxl  Tonopah  gold  stocks. 
TELEPHONES! 
Lotig  DutAnrt,  Mmln  410  CABLE  ADDRESS:  CODESs 

Autocnatict  5393  Notnilmot  B«dfonl»  McNtiii^  Lkbcrt 


M 
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THE  BUSY  MANS  TRAIN 

iPPROPRIATE  »l  ITS  NAME 

APPROPRIATE  IN  ITS  ROUTE 

APPROPRIATE  IN  ITS  CHARACTER 


ff 


I 


THE  20™ 
CENTURY 
LIMITED 


11,  This  is  K6e  Century  of  all  the  ages. 
it  The  New  York  Central— Lake  Shore 
20-hour  train  between  Nev/  York  and 
Chicago  ( the  tvi/o  great  commercial 
centers  of  America)  is  U/^e  train  of  the 
century,  and  is  appropriately  named 

"THE  20!s  CENTURY  LIMITED 


If 


\  A  btautiful  etching  of  this  train  printed  on  plate  paper  24x32 
inches  ready  for  framine^  will  be  sent  free  to  any  address  on  receipt 
of  50  cents,  by  George  H.  Daniels,  General  Passenger  Agent,  Grand 
Central  Station,  New  York, 
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MouTitaiii  Copper  Co.  Smclttr,  Kebwiijk,  Shanta  Co.»  Calif  ami  a. 

IMPORTANT      COPPER.      CAMPS 

«re  not  numerous.     The  Rrrcturth  of  a  new  c&mp  of  importance  is  of 
ijitcrest    to    overyonc    tni?agcd   in    the   industry,        NORTHERN 


CALIFORNIA  is  devclopinif  one  of  the  most  important  copper  campa 
"'      MONTANA  experts  believe  that  it  will  «nual  Butte. 


in  the  world. 


Mineral   Wealth 

U  pubhsheii  semi- month Iv  ^t  Redding,  Culil.,  Ibt-  ri-ntcr  nf  the  new 
district.  Subscribe  for  MIlfERAL  WEALTH  and  keep  in  touch  with 
developments.  Advertise  and  reach  the  liu-gcat  machinery  buyers  on 
the  Pacific  Coast. 


M.  E.  DITTMAR,  Editor. 


E.  H.  mJTTER,  E.  M,,  Associate  Editor. 


V  , 


Bully  Hill  Smelter,  De  La  \Ur,  Shaila  Co  ,  California. 


THE  COPPER  HANDBOOK  ADVERTISER. 


MichigQcFi  Centred 


"THE  NIAGARA  FALLS   KOUTE" 


BETWEEN 


NEW  YORK.  BOSTON,  BUFFALO 

AND   THE     

COPPER  COUNTR.Y 

Vltih.  DETROIT  AND    MACKINAW 


VIEW  or  DCTROIT,  WITH  COUeTHOUSE  IN  FOREGROUND 

T^HfrhmictfK     ^lAc&novc    Betw<Msn  Detroit  and   Sault  St«.  Marie  on   oisbt 
1  r\rO\Ign    OieeperS    tr^in*.    Tbrooffh  Parlor  Car  and  Cafe  Coach  W 

t  woo  It  Detroit  find  Mackinaw  on  day  trains.    Til  rough  SIcNspefs  and  Bi  Ding  Cars  betwe^^n 
Nyw  York  and  Boston,  Dtitrcjit  and  CliJcagt). 

SEND  3  RED  STAMPS  FOR  NIAGARA  BOOK 
OR,  FOR.  SUMMER,  VACATION  TOURS 

W.  H.  VNDERWOOD,  Gon,  Eaatern  ^^9.  A*t,,  Buffalo. 

JOS.  5.  HALL.  Gen.  Agt.  Fn.s9,  Dept..  Detroit. 

O.  W.  KUGGLES.  G,  P.  d;  T.  A.  CKlc&«o. 


THE  COPPER  HANDBOOK  ADVERTISER. 


Id 


THE  CITIZEN 

ESTABLISHED    l»?«. 

Published  Every  Saturday  Price.  Threepence 


Finance    Insurance 
Banking  ^     Trade 


'T^HE  CITIZEN  is  a  journal  devoted  mainly  to  Finance, 
Insurance,  Banking  and  Commerce  ;  and  is  recognized 
as  an  authority  on  the  subjects  of  which  h  treats. 

The  CITIZEN  contains  weekly  the  well-known  ftnancial 
article,  **  From  Moses  Moss  to  Benjamin  Boss.'*  Free  advice 
to  Investors  is  given  by  the  writer  of  this  article  to  regular 
readers^  under  the  headings  '"Editor's  Table.*' 

The  CITIZEN  publishes  up-to-date  information  relating 
to  Gold,  Diamond,  Copper  and  Coal  mining,  with  frequent 
maps  of  the  principal  mining  districts;  also  matters  of  special 
interest  relating  to  the  government  and  industries  of  the 
Colonies. 


ANNUAL    SUBSCRIPTION. 


Within  United  Kinjfdom 
Abroad      -  -  - 


14/-  post  free 
16  /-  post  free 


EDITORIAL  AND  GENERAL  OFFICES: 

THROGMORTON    HOUSE 

15,  Copthall  Avenue^  London,  £*  C. 
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I  THE  I 

I  MEXICAN    I 

I  CENTRAL 

I  R  AI LWAY 


Paas^B  through  fifteen  States  of  the  Mexican  Republic. 
The  largest  cities  and  the  most  fertile  agrieoltural 
regions  are  direetly  reached  by  it,  or  are  immediately 
tributary  to  it  It  connects  the  WATERS  OF  THE 
UULF  OF  MEXICO  WITH  THE  SLOPES  OF 
THE  FACIFIC.  It  traverses  the  Great  Central 
Plateau.  The  only  standard  gauge  line  connecting 
the  City  i*f  Mexico  with  the  United  States.  Through 
Pullman  BulTet  Bleeping  Cara  run  daily  between  St. 
Louis,  Mo.,  and  El  Paso,  Tex.,  and  the  City  of  Mexico. 
No  change  at  the  border.  Agencies  in  the  principal 
cities  of  Eunipe  and  the  United  States. 


I 


For  further  information  call  on  ur  address  : 

Mr.  W.  D,  MURDOCK. 
Gen,  Peissenger  Agents  Mexico  City,  Mexico. 

Mr.  T-  R.  KYAN, 
General  Agent*  32S  Marquette  Building*  Chicago. 
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Iniernational 

Mining            i 

"Directory 

1904 

m 

(Tenth   Edition) 

Embracing  description  of  the  principal  operating 
Mines  and  MetaJlurgical  Plants  of  the 

United  States,  Mexico  and 
Canada 

Asia,    Africa    and    Australia 

Classified  List  of 

1 

Stamp  Milb*  Smelters,  Cyanide  Plants* 
Dredges,  etc.,  etc* 

■ 

Subscription  Price,  $10.00. 

WESTERN  MINING  DIRECTORY  COMPANY 

PUfiLlSH£a» 

San  Francisco                                  Denver 

THE  COPPKH  HANDBOOK  ADVERTISE  ft. 
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MINING 
REPORTER 


I 


! 


Publication  and  Editorial  Offices 
1725-1739    ARAPAHOE     ST. 

DENVER,   COLORADO 


ESTABLISH  KU   iHj  j, 
PUBLISHED   WEEKLY 


Subscriptian  Price  in  U.  S.     -     -     -    J3.00 
Foreiijn  Countries  -------    $5.00 


A  Mining  and  Metallurgical  Journal 

I^ublishes  weekly  practical  articles  descriptive  of  methcxls  in 
use  in  Mine  and  Mill,  Assayers  Office  and  Metallurgical  Lab- 
oratories and  in  addition  gives  the  latest  mining  happenings 
from  si>ecial  C(}rrcspondents  located  in  all  the  camps  of  the 
largest  mining  district  (The  Western  Mining  States  of  tlic 
United  States)  in  the  world. 


Publishers  of  Dr.  J,  Ohly*s  work  entitled 
''Analyses,  Detection  and  Conmiercial  Value 
of  the  Rare  Metals,"  a  book  that  has  been 
very  favorably  received  by  chemists  all  over 
the  world.     ::::;::    Price,  $3.00,  postpaid. 


MINING  REPORTER  offers  exceptional  advantages  to  Adver- 
tisers desiring  to  reach  the  purchasers  of  any  kind  of  macliinery 
used  in  connection  "with  mine  or  mill  'work.  r 

RATE  CARD  ON  APPLICATION 


k 


Three  of  a  Kind 


CHICAcq 

Milwaukee: 


beat  many  oilier  com bi nations*  and  the  three  famous  trains 
ui  the  Chicago,  Milwaukee  A*  St.  Paul  Railway  offer  an 
excellence  of  service  and  equipment  not  obtainable  else- 
where. There  are  many  reasons  for  this,  one  of  which  is 
the  fact  that  this  railw^ay  operates  its  own  sleeping,  dining, 
bbrary  and  other  cars. 

The  PioNEKR  LiMiTKiJ,   Chicago  to 
St.  Pan!  and  MinncapDlis:    The  Over- 
la  Nt)    Limited,    Chicago    to    Omaha 
ajid  San  Francisco;  The  Southwest 
Limited,  Chicago  to   Kansas  City, 
offer  a  variety  of  routes  notalile  in 
attractive  features.     In  plaiimng  your 
Western  trip  why  not  arrange  to  go  one  way 
and  return  another. 

rhe  representatives  at  any  of  these  offices  of  ihc 
Chicago.  Milwaukee  &  St.  Paul  Railway  will  gladly  help 
you  form  your  itinerary^  reserve  your  l>erlh,  check  your 
baggage,  and  assist  you  in  a  hundred  other  ways.  Booklets 
sent  tree, 

.uk>  W'aHbington  Strerf,  U&slon.  j8l   Broadway.  New  York. 

_-«Kt  EUicott  St^u.irr.  BulTalo.  Ms^M  East  Water  Street,  Milwaukee, 

g.^i  Adam%  Street.  Cliicago.  8ift  Chestnut  Street,  fhilacfelpliia. 

I J  Carew   Kuitdiniir.  Cincinnati,  Room  D,  I'ark  fiuildini;,  Pill^bore. 

.?i7  Winiam!!i<in  Uuildins,  Cleveland.  jt6s  Robert  Street.  St.  Paul, 

}2  Cam  pus  Martiuft.  Detroit.  8  King  St.,  Ea*t.  Toronto,  Canadn. 

F,  A.  MILLER 

General   Passengor  Agent 
CHICAGO 
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Green's     Ruel     Economl:cer 


Sieves     F^UEt- 

rmm  Ifl  tn  711  nar  t»mnk  -^t*'!" '*'J'li^'""*' tieBtttijr  Httrfnc*  to  jrnar  ti^^ih'rs  witlmut  rfrducitiM  their  clreti- 
nitrn  lU  m  tU  pai  bBni.  larinn;  nvoittn^  uneqti.il  fixiiactKli^tiatKl  r'ontnirtion,.»avin|jrrppiiJr!«atiailt-fiQftJi> 
lDjc*rH|lment  in  Lh»?  f*'ed-ira.t«r  in  tUr  lir^m-. mixer,  when?  tain?*.  di>  not  burn  otji   iru^lend  of  in  the  boilers. 

"  HJT  Ei?onomlEi?r*  •«>  workintf  iu  tli*^  iMflwllutf  <ioM.  Sll  nr,  T'opper  and  i  '«»ftl  Mints  of  th«  worlci.     Why  not 
in  joarBt    Wri^Mi^  for  partiemnM.  |H|  GRg|N  FUEL  ECONOPilZEi  CO,,  MiUBlWin.  NcwTOrlt. 


We  Expose  the  Wild  Cats  and  Fakes 

We  have  an  ttidi^x  of  12,000  companies,  and  are  ready  to  answer  subscriber's 
questioQs  free  of  charge. 

Do  You  Want  WO  Views  of  Colorado 


FREE  OF 

CH/kRGE? 

7      ' 


If  so,  <?end  50  cpnts  for  threp  inoath'if  trial  { 13  issues)  of  This  Mioiiiff  luTestar. 

Kflffular  raUj  94>00  per  atmnm. 

Will  seod  book  eouiattiiiiir  I€0  views  (uu  adverttsint^)  with  ibi^  first  issae, 

THE  MimHG  iliVESrOR 

Morado  Springs  ^  Co  Jo, 


29  Out  Wtsf  Budding 


MICHIGAN  COLLEGE  OF  MINES 

F.  W,  McMAiK,  Presidtnf. 

A  stale  institution  located  in  the  Lake  Superior 
Mining  District.  Facilities  offered  by  this  region 
freely  used  in  college  instruction.  For  Year  Book 
and  list  of  graduates  giving  their  occupations,  apply  to 


HOUGHTON,  mCH. 


President  or  Secretarf 
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THE 


Pacific  Miner 

PORTLAND,  OREGON 


The  oldest  semi-monthly  illustrated 
mining  journal  on  the  Pacific  coast. 

The  official  organ  of  the  Oregon 
State  Miners'  Association. 

The  only  mining  publication  in  the 
United  States  in  Printers'  Ink  roll  of 
honor  outside  of  New  York  City. 

The  only  mining  journal  in  the  Pacific 
Northwest  with  a  paid  circulation 
open  for  inspection  of  advertisers. 


Page  one  year  .        •        .        .        SSOOM 
One-half  page  one  year       .        .  500M 

One-quarter  page  one  year  *  150.00 

One-eighth  page  one  year  •  75.00 

less  space  $L25  an  inch  per  month 


PHILIP  S.  BATES,  Publisher 

215  Oregonian  Building,  PORTLAND,  OREGOH 
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U/>e  BUCKEYE  ENGINE 

Me<ll\im*  HitfK  And  L<»w  5p«ed» 
ADAPTED  TO  ALL  CLASSES  OF  WORK 


Bum  BUCKEYi:    ENGINE    COMPANY 

SALEM,    OHIO.    V,    S.    A. 

Corresporxd   with  \J8   b«fore  m&kJml  purcKases 


IF  RAND  MADE  IT,  IT'S  RIGHT! 

TKi0  statement  applies  to  all  tnotcKlties  built 
by  the  ILA.nd  Drill   Comp&ny 

Compressors  and  Rock  Drills 


Rand  Drill  Company  n 


12S  BroBLdwe^y 
EW    YORK 


.?;'LXr:rr;  'Xore  DrilUng  Without  Diamonds'' 

Davis  Calyx  Drill  Company 


t2$  BROfiDWAY 
::  ::  HEW  YORK 
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MIHIHG  ENGlNEERiNG" 


An  ilhsffsftd  journat  of  Cos!  Mming  and 

Engmeermg.     Mmfhlf,  Price  Six  Cents. 

MiLjr  be obtaiued  in  the  Uoited  Stat^  from  Messrs.  Sp<>x  Sl  ^/nAwnrRLAiN,  Now  York;  M<^rir:r«. 
StDNE  A  BoBRnrosB^  NawapAper  Af^nts*  Chariot  te^  N.  C;  and  iu  A  list,  rah  a  from  Messrs.  Turnfji 
A  HENDKBSOTf*  Hunter  Street,  Sydoey,  N.  8«  W.;  or  direct  from  the  o0k»^^  Wioan^  Eo^rlniid, 
BeveD  C«Dti,  Post  Free. 

TO  AOV£ffTISCi?S.— '^Minintf  Knifineerinff*Mskeptcin  fileby  the  CuBTia-NKWBALL  Advebtis- 
IWG  Compact,  of  Los  Angeles,  Californta,  where  Advarlbinir  Contracta  may  bo  mado  at  the  pub- 
lishers' reiralar  rates. 
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WE/\LTH  IN  SIGHT. 


THE   TERRITORY   TRIBUTARY   TO   TH£ 

Santa  Fe 
System 


It,  IXDIAN  TERRITORY,  TEXAS,  COUmADO,  NEW  MEXlCXl. 
ARIZONA  and  CArJFORNIA,  offern  to  Vimhed  investments  of  capital, 
l»;ii^kt*ti  hy  energy  and  brainn,  unuf^iial  opportunities   for  dovelopment   of 

€REi[T  MINERAL  PROPERTIES 

DepONit.s  of  tlir  followini?  ant  known  to  exist  on  nud  within  a  few  miles 
of  our  lints: 

Antiniouy,  Alutn,  AsbeatD8»  Asphalt,  Bsirj  ics,  Bauxite,  Fiorax,  CJement 
Rock,  Coal,  CrytUite.  Clays  of  all  kinds,  Copper,  Gold,  Graphltt*,  Gypsum, 
Granite,  Iron,  Kaolin,  Fjcadp  Litbo|rnipli  Stone,  Manganese,  Mien,  MaH>le, 
Mineral  Paint.*?,  Nitre,  Nickel,  Natural  Gas,  Ony\,  Petroleum,  Phosplmte 
Hwk,  Pumiee  Slone,  Pyrites,  QuieksihiT,  Salt,  Silica  Stronilanite,  Stone — 
f  Jolite,  Lime  and  Sand,  Silvt-r  and  Zinc. 

l-^or  further  infonnntioti,  address 


WESLEY  MERRITT, 

! nd usfi rial  ConnniasiontT, 


Akh,,  Top.  and  Santa  Fe  System, 


CHICAGO,  ILL 


I 
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<%ff//fl/an  Machinery  Co. 


R'y  Exchange  Btdg,,  Chicago 


ManuUcttirtn  of 


Diamond  Core  DrlHs 

Rock  Drills  -  -  Air  Compressors 

Heavy  Duty  Hoisting  Engines 

CONTRACTORS  for  prospecting  mineral  lands  with  the  Diamond  Drill 


Osceola  Consolidated  Mining  Co.^ 


A.  S  BIGELOW,  President. 
W.  J.  LADD,  Scc'y  and  Treas* 


EJIBTCftN  OfFlCX: 

19  WASHINGTON  STREET, 

i  80ST0M,   MASS. 


OPECNEE  p.  O.. 

HOUGHTON  CO.,  MICH. 


TAMARACK  MINING  COMPANY, 


A,  S.  BIGELOW,  President. 
V.  J.  LADD,  Sec'y  aod  Ttcas. 


Eftstem  Offleoi 

f99  Washington  Street, 

Boston,  Mass. 


C&.l\]nnet  P.  O.. 

Houglvton  Co.,  Mich « 


ISLE  ROYALE  COPPER  COMPANY. 


A.  S.  BIGELOW,  President. 
W*  Jt  LADD,  Sec'y  ^^^  Treas. 


SASTHRHOPFICB: 

m  WASHINGTON  ST., 
BOSTON,  MASS. 


HOUGHTON  P.  C, 

Hoygbtoo  Co.^  MICHIGAN* 
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THE    AAIINIING 
VEAR-BOOK 

''The  Busy  Mans  Hook  on  Mines,'' 


WORLD-WIDE  EDITION  OF  1904 

A  Complete  Dlt^e^t  of  Inforfniitlafii  concernlnpr  more  than  4^000 

C4)mpanlcs  engaffcJ  In  Mining  mnd  Kindretl  business  throuffh- 

out  the  world* 

RAPID  REFERENCE.— The  govcmmg  idea  of 
the  MiMNG  Ykar-Buok  is  "  Save  time/*  To  this 
end  the  Companies  arc  arranged  in  simple  alpha- 
betical order,  irrespective  of  their  field  of  operations. 
The  Officials,  Finanees,  Output  and  Of>erations 
are  given  under  distinctive  headings,  the  details 
being,  as  far  as  possible,  placed  in  the  order  of  their 
importance  or  frequency  of  reference. 

CONTRAST,— The  salient  features  of  the  past 
year's  Accounts  being  shown  side  by  side  with  those 
of  the  preceding  year;  the  Ore  Reserves,  Outputs 
and  Dividends  for  the  past  two  or  more  years  can 
thus  be  contrasted  at  a  glance, 

DIRECTORIES,— Complete  lists  of  DIRECT- 
ORS and  SECRETARIES  are  arranged  alphabet- 
ically at  the  end  of  the  book,  together  with  their 
distinctions,  (if  any),  business  addresses,  and  the 
names  oi  the  companies  which  they  respectively 
n^  present 

bT'^A.  unique  feature  of  the  "  Mtnlng  Y««ir«Book'*  li  the 
directory    of   MINING    ENOINEERS  and  MeXALLUROtSTS. 

PUBI.ISHKRS 

'-THE  FINANCIAL  TIMES/'  72  CoJeman  Street, 
London,  England 


Li 


Price  15s.  net,  post  free 
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Sectional  Vertical  Files 

afford  the  most  practical  and  ECi>vu»rc,u>  i^>  stoiti 
of  lett^r^filiu^' extant.  Hectlonal  ConAtructloQ— 
Fuiiur  sp«c«  can  bt^  luided  a^  rryuirrd,  Numerl* 
cal  Method— .tli  the  lottery  of  any  coticnru  ran  be 
vfijarred  to  ingtantly.  LTnll  Sywtem— f^i^  drawer 
can  be  added  at  a  time.  Roller  BcurlnKfM  -Draw- 
OFH  run  efistty  \vhm\  loud^. 
Thosfj  and  many  other 
exclusive  features  make  it 
highly  imr>ortant  for  every 
biulno^a  man  to  "loctk  into*^ 
tbe  merits  of  "('oufHfld'* 
Files.  Th(*y  uroased  in  evon' 
!) a  rt  of  tlio  U .  3. ,a nd  tli  ro  i  U'  h- 
out  the  world,  and  ar<'  *ni- 
dorsod  by  the  most  fjrurftut/ 
office  men*  The  Coumtld'' 
System  is  so  far  in  advanco  or 
^•very  other  mt^thod  as  to  make  all  others  an  uun^c- 
t9»ary  expense. 

Among  the  mining  compaitles  using  "Couf- 
ficld**  Files,  are  the  Bingham  Consolidflted 
Mining  &  Smelting  Co,,  Bingham,  Utah,  and 
the  Curlew  Mining  Co.,  Republic,  Wash. 

Mr.  SteveiLS,  of  '*Tlip  Copjxr  Handbook/' 
who  has  had  the  **Coulheld  '  svwteni  installed 
in  his  office  for  a  long  time  pa»t,  writes  us 
aa  follows: 

**The  ftlea  have  jdven  pf*rff«ct  satiafactioEi  aod 
under  no  circiimiiitauees  would  I  di^placo  them  aod 
ao  back  to  the  old  sy^tom  of  partial  chaos  tha.t  is 
mseparable  from  the  use  of  any  sjstem  of  filing 
other  than  th«  TtTticaL  ¥ourict>i>d3  are  well  made 
thfotighoQt  and  the  prioe,  couBidoring  tho  tiuality. 
\s  very  rf*as4.>nable.  You  can  put  nie  down  as  an 
endor^ier  of  youi*  files  and  system/* 

A  request  od  yoar  bnosinesa  letter-bead 
will  brmg  our  folder  '*A-a2,"  with  full  in- 
formation.    And  remember,  that 

**Couffield  Pays  the  Freight,'' 

H.  L.  COUFFIELD  CO-, 

220  O  Stre«t   ::    QRANO  RAPIDS*  MICH. 

ll»lH»r»or  tfftll  Sectlona.1  Fltea  ft«d  Cai^  8y«tprii*. 
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Bhe   NATIONAL   BANKER 

S4-S6  La.  S&Il«  Street 
CHICAGO.  -  *  ILLINOIS 

A  JLJurnal  of  National  circulation.  Is  read  by  bankers,  capitalists,  investors, 
retired  m<?rchants.  If  you  want  to  reach  a  g<x>d  class  of  buyers  and  the  moneyed 
and  investing  public^  advertise  in  the  National  Banker.  Thousands  of  copies  of 
each  issue  of  the  National  Banker  go  to  investors  throughout  the  Middle  West. 
Eastern  and  New  England  states.  The  best  journal  in  the  country  in  which  to 
reach  investors.    Sample  copies  free.    Advertising  rates  on  application. 
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TacLEADING 


£)ip05t  IKFLIJENTUI 


client0le  of  aoy:  ncw5 
pappr  in  the  World  :^ 

as  a  tpiE^df  ufp  for  advert 

i50fi>0nts  d^5ign<?d  to 

RCAGH  THE  WEALTHY 


c  t  b^i^roN 


orricE*:^*  coleman  ^/theet 


J9  J^  J^ 


TELCPtlONE  656  LONDON  ^A9U1. 


THE  COPPER  BANBBOOK  ADVERT  I  SEn. 


The  Largest  Copper  Mine^ 
in  the  XVorld  u^ie 

The  Wilfley  Table 

7 ^OOO  hax'e  been  sold  iittd  insialUd  tn  upwards  vj  SOO  mining  plants. 

The  Anaconda  has  SCO  Wilfkys  ai  mtrk.   T^  Calutnrt  A  Heda,  14-S^  Tk^ 
Cananea,  {Crccm^  ConsolfdaUti]  67. 

The  tVil/'lej^  Slimer 

{\fr  A    R,  Wilihy's  liikit  iinvntton)  for  cmtceniratingtmntral  iHilutcs 
in  sliittcs. 

The  McDermcti  Si^er 


drcsiing  plant. 

Vor  parittvhira  of  nuy  of  the  uhorr  itioiM  iip}.ih>  tn 

-GheXOitfley  Ore  Concent  rat  or 

C<__^.^  _/ '^  _^^^  F  ^-f     7 ^i t  Moorgale  street, 

Itltphonw  Ho.— 2661  Ctnttal.  Telegraphic  addresi-  "Wrathttsi  London." 

C^dts  used-Bedford  McHeiitt  JHoremg  6  Neat,  Gentrai,  M.  B.  C  A.  f.  ^nif  Lieber. 


Victoria  Copper  Mining  Co. 

CALfIN  AUSTm*  Prtsllmt       CMIS>  D.  HANGHEnE,  VIce-Preildlit        JAME$  f,  eiAVES,  Si€*]r  4  f nu. 


VICTORIA  mTS  H  lOA^ 

t*BT«iiPi  orncf  Antinal  Mfteting 

63  STATB  8T,,  ROOM  63©,  OOSTON  Fourth  Monday  of  Fcbruiin',  Each  Year 


HOW  TO  INCREASE  TRADE  AND 

MAKE  SURE  OF  RESULTS 

If  yon  aim  to  reach  buyor^i,  pmiple  witli  the  ufH*d,  llio  iacentivp,  thn  ntotmv  to  buy  tti  your 
direct  lin©.      Peoplo  in  establi-rhinl  cjommaiiitifs;    new   piiople  luvt^stiujff,   dev«1oi>m*r.    marioj;. 

subJrJiSSfar  ''The  American  Magazine  of  Mining  and  Investmenl," 

(  It  f^iX*^  into  tho  home**  of  tho  CftpLtali*4t  -^  ainl  m^ n  nf  weallb,  thf*  inve-tiutf  class,  anil  f^niall  flrell. 
itcMio  investors  a*  woIJ.  Consiiier  th^-kiml  i«r  pnMiratioD,  tlio  tiualit^  «»f  circutation.  Each  copy 
feachea  at  least  two  or  three  or  nuvre  r-  n*[»  r  ,  rnaktrig  Us  circulatioD  practjcally  o?<^r  40,000 
ItDODihly.  The  investmeDtr^  and  pui^hnst^s  of  ihe^^u  (>eop)f)  are  not  linuted  aitoitother  to  miaiojf 
jtocks  but  HXtends  to  many  otb^ir  promisiinw  iiiHJu>«tries  and  ventures. 

Try  a  tiew  lot  of  people  with  your  'ads.''  Givi^  a  oerw  field  ft  trial.  Oar  special  listed  medjam 
will  do  the  work,    Siib^rription  prices  81, (M)  |i#'r  yoar  in  adTaoce.    Advertisiug  rttt**s  on  request. 

Address  oommuoicatioQr.  to 

t      Advisor  PublisKing  Co..  Inc..      cf/v'.K'SIX^.'l?A. 
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Mines#Minerals 


A  Mirttng  and  Metallurgical  JournaL 


The  Leading  Exponent  ot  Minino  rractlce 

Its  articles  are  practical  and  di'scribe  adiuil  conditions 
met.  and  the  methods  and  tnachinvry  used,  in  mining 
all  kinds  oj  mhurah  in  all  parts  of  the  world .  Pub^ 
lisked  monthly.     Send  for  free  sample  copy, 

SUBSCRIPTION  PRICE:  Per\>ar 

United  States,  Canada.  Mexico,  C\iba  and  PKilftpplfvea.    -      $2.00 
OtKer  Countriea,  .,**__..         ^     5^00 

The  Coal  and  Metal  Miners'  rocketbook 

(SEVENTH  EDITIOKJ 

For  Mine  Managers.  Mine  Foremen,  Mining  Engineers^ 
Mining  Students,  or  anyone  interested  in  mining;  con- 
tains  over  600  pages  of  imluable  rules,  formulas  and  tables; 
is  profusely  illustrated,  bound  in  flexible  leather,  with  gilt 
edges;  contains  much  ntw  matter;  all  departments  of 
previous  editions  have  been  revised  and  improved. 
Price,  post pf lid,  SSMO, 

....SPECIAL  OFFER,... 

To  New  Subscribers  to  Mines  and  Minerals 

Mines  and  Minerah  for  one  year  and  a  Copy  of  the  Coal 
and  Metai  Miners*  Pocketbook  will  be  sent  to  any  address 
in  the  United  States,  Canada,  Mexico  or  PhiUppin^'s, 
for  H^OO,  To  other  eountries,  SS.OO^  Send  for  circular 
showing  contents  of  Pocketbook,     Address 

Mines  and  Minerals, 

Scrantoti,  Pa. 
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JESSOP'S  STEEL  FOR  MINING  DRILLS  AND  TOOLS 

Ijtiality  Uosurpassed  and  Cm arai^ teed  Best  Crodble  Stock 

NUMEROUS  AGENCIES  THROUGHOUT  THE 
UNITED  STATES  AND  CANADA 

HeoLd   Office.   91   John   Street,   New   York,  N.  Y. 

WILLIAM    JESSOP    &    SONS,    Limited 


DAN  H.   BALL  J     E.  BALL 

BALL    Sc    BALL 

MARQUETTE,    MICHIGAN 

L«^rid  Tltl«9,   L«wnd  Lltlgb.tlon  e^nd  Corpor«.tlon  L&w 
a.   Specialty 

Refer  to  J.  M.  U>ti  jyenr,  Marfjuette,  Mich.,  Horalio  Seymour,  Utica,  N.  Y.,  Fred  H. 
Besole,  Marquette.  Mich.,  The  Ke'.vcenaw  A%5'xri&tion,  Limited,  Boston,  Mas&.,  Th«!  Michiiran 
Iron  and  Land  O*.,  L. tinted,  Mariuplti.  Mj.  h. 


HARD   COMMON    SE^NSE^ 

IN   THE    PRINCIPLES   OF   INVESTING. 

ONLY  JOURKAL  OF  ITS  KIND  PUBLISHED  IN 
THE  ENGLISH  OR  ANY  OTHER   LANGUAGE. 

American  Inx>e^tfnent^ 

BUFFALO.  N.  Y.,  U.  S.  A- 

EitAblisbed,  Jnnuaiy,  1860. 

Ff^blUhcd  moothiy  at  erne  dolkr  per  year  (no  less)  by  ffic 

Treats  instructively  questions  pertamin^  to  real  estate,  rea!  estate  securities,  life 
insunnce,  bonds,  mortgaifes,  savings  banks,  minii^^  investments,  municipal  securi- 
ties»  banking,  legal  wisdom  tor  the  layman,  management  and  investment  of  estates, 
Interest,  etc.,  etc;  Every  man  or  woman  owninj^  a  dollar's  wortli  of  property 
should  be  a  subscriber.  Strictly  independent— a  ijreat  rooter  for  new  ideas  tnd 
the*'weak  hole"— fearless  in  its  opinions. 

91»OO^caTici  iA/ot*tH  it. 
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&^  Jiustralian 
mutiny  Standard 


Est&bllshed  l»8S  Publlshc»d  Everv  ThursdAy 

An  lllusfraied  Record  of  Mining, 
Eiectrkal  and  Engineering  Progress 


The  Recognized  Mining 
Authority  of  Australasia^ 

THE  OMLY  ADVERTIStN6  MEDIUM  OF  ITS 
GLASS  IN  THE  SOUTHERN  HEMISPHERE 
-ITS  CIRCULATION  COVERS  THE  WHOLE 
OF  THE  NEW  COMMONWEALTH 


THE  SUBSCR IPT ION  '*  ""«>■  "'""'"ss  <3o/-)  p"^ 

^=:^=^=^=  aninini*  post  fret*,  jwiyaljlo 
in  advance.  Speciiiieii  eoj\y  f«>rwanlnl  an  appli- 
cation. 


Firms  exporting  macliinery  to  Australia  wiM  be 
fnrnislied  with  a  gratis  copy  of  the  Australian  Com- 
nionwealtii  Customs  Tariff  Digest^  on  request. 


PRINCIPAL  OFFICES 

BROKEN  HILL  CHAMBERS  U  and  J4  O'COHNELL  ST. 

3f  Qwee/t  Strtef  SYDHtY 

MiLBOmne,  Vktona  ti.  5.  IV. 

CRITCHLEY     PARKER.     Proprietor 
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Quincj/  97fining  Company. 

45  BROADWAY.  NEW  YORK- 

WM,  R.  TODD,  President,  CHARLES  J.  DEVEREAUX,  Vicc-Pres't, 

W.  A.  O,  PAUL.  Secretary  and  Treasurer. 

Mine  Office:  Hancock,  Michigan* 

JOHN  L,  HARRIS,  Superintendent.  H.  C  FISH,  Clerk. 


^he  Mining  Journul  of  the  facrfic  Co€Uf 

ESTABLISHED    1669 

It  has  a  larger  circulation  than  any  Mininjj  Journal  published  in  the  United  States. 

It  publishes  complete  news  of  all  the  Mining  Sections  on  the  Pacific  Cuast 

It  has  paid  contributors  in  every  Mining  Section  of  the  West. 

It  admits  no  paid  reading  notices  to  its  colun%ns. 

It  is  therefore  conceded  to  be  the  most  reliable  Mining  Journal  published. 

It  holds  its  subscribers  because  it  gives  actuaJ  Value  for  Value  Received. 

It  is  published  every  Saturday  in  the  year,  and  the  yeaHy  subscription  is  $3*00. 

Subscriptions  must  be  p-id  in  advance. 


C6e  MINING  AND  ENGINEERING  REVIEW 

^Z3  Montgomery  ^^treet        ^  Jm        SA./i  F'RA./iCM^CO,  CA.M.. 


B.  C.  PsTOK,  Pros. 


...OFnCEKS... 

C.  H.  HAiU  Vice  Pros. 


C.  H.  Mofti**  Cashier 


U/fe  Citizens  National  Bank 

o/  HOUGHTON,  MICHIGAN 

...DIRECTORS... 

B.  C.  Pktor      C.  H.  Hall      C.  H.  Mosh      B^  F.  rHYNowKTH      J.  H.  Jasaero      Qkaban  Pofs 
FftA.sx  fiAuar       E.  R^  Hall       C.  V.  Seebke 

XONOPAH     STOCKS 

HAV/E     yVlADE     TVIONEV 

For  Ofthers;  thnjr  will  make  nioooy  for  you,  Jy«  f^  ^  |^  ^^  a.  |  ^^  ^  ^  ^^  m  ^ 
if  yoa  keep  pttoUsd  on  thtMii  by  nradiQK  my  *  "  *  ^■^  •  t^-  ^^  *-  ■*— '  ^— '  *■  *■  ^^  i  ^^ 
wLkbare  B©Qt  frc«on  nxjuo^t,     I    iuot-fj  lowfist   ijric»^  on  eitli  Tunopah  slocks.     Write  me. 

F^RAINK:  L-.  ICRe:ip>SR  <&  BRO.,  Drexei  Bfdg.,  Fhiladdphi9,  Pa, 
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THE  COPPER  COUNTRY 
EVENING  NEWS 


Published  at  Calumet,  Mich.,  by 
The  Frederick  Mackenzie  Estate 


ITS  MINING  AND  FINANCIAL 
PAGES  ARE  REPLETE 

Containing  ill  the  latest  nerwy  of  the  La^e 
Superior  Copper  Mining  Industx-y.  ^s  "wetl 
ms  that  of  the  Bisbee  District  of  Arizona* 
where   we    have   special    correspondents 

If  you  are  interested  in  Mining 
Stocks,  subscribe  for  the 
Ne^ws  and  keep  posted 

It  May    Mean    Many   a   Dollar   to  You 


50  cents  per  month,  or  $5.00  per  ycmr  in  advance 


Sample  copies  mailed   free  on  a| 
As  an  advertising  medium  it  is  tike  btst 
in  the  district 


CLYDE    S.    MACKENZIE.    Manatfer 


TfftS  tfOPPER  HANDmOX  Am^RTr.^En, 


EST  ABLl  SHED     1  862 


HE  STOCKHOLDER 

FINANCE  AND    RAILWAYS 

44  Broad  Street,  NEW  YORK 

BRYANT    DINSMORE,  Editor 


*eU5  the  truth,  knows  it  and  sticks  to  it 


SAMPLE  COPIES  FREE 


by  mentioning  the 
Copper    Hindbook 


All  about  Wall  Street  and  the  Stock  Market 


MARQUETTE.  MICH. 


rbe  ffcprcscata.tivc    Daily  Newspaper  of   the 

Upp^  Peoinsula  of  Mkliigan^     Pisb- 

Inhed  CYciy  moFiimg  but  Sunday. 


I  cimilat^  extensively  in  Marquette,  Ne- 
caunee,  Ishpeming,  Republic,  Chanmion, 
Hiehigaoime,  L*An*ie,  Haro^a^  Hoiigfitori, 
Hancock^  Calumet,  Lake  Linden,  Sidnaw, 
Eweti,  Kentjon,  Gladstone,  Est- ana ba,  Nor- 
way, Iron  Mountaini  Munising,  Newbttrrj', 
Sencyr  8ault  Ste.  Marie,    St.    Ignace,    and 

ny  other  places,  covering  the  entire  Up- 

'  PeniD^a  of  Michigan. 


Sn  iAm  jfdv^riioiny 
Co/umns 


of  the  Daily  Mtninsf  Journal 
ihtTt  are  represented  many 
of  the  best  advertising  con 
cerns  in  the  United  Stales; 
they  have  been  there  for 
years,  and  stay  th^re  per- 
manently, because  they  gel 
K(K:>d  value  for  their  outlay. 
The  publishers  do  not  ac- 
cept ALL  offers  nor  ANY 
advertisement,  but  they 
want  every  first-class  ad- 
vertiser they  can  ^et.  If 
you  want  to  advertise,  write 
ior  rates,  which  will  be 
cheerfully  given. 


MARQtjETTEp  MICH. 
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THE 


EVENING  MINER 

appeals  to  all  who  are  interested  in  the  hap- 
penings  of  Southeastern  Arizona.  It  deals 
exclusively  in  the  news  of  its  own  district 
and  covers  the  field  more  promptly*  thor- 
oughly and  conservatively  than  any  other 
paper. 

PEOPLE  WHO  ARE  INTERESTED  IN  THIS  DISTRICT 

should  read  the  Evening  Miner  because  it 
will  keep  you  posted  in  the  mining,  finan- 
cial and  local  news  of  the  district  It  prints 
more  local  news  than  any  other  paper  in  the 
county  and  circulates  over  i  »ooo  copies  daily. 
It  is  a  valuable  medium  to  mining  and 
other  foreign  advertisers  because  it  covers  a 
prosperous  field  in  a  way  done  by  no  other 
paper, 

c»fc-.,««f;^«.  50t.  per  month.  Adrerffsmg  Rates 

Subscnption.  ^^oo^er  year.  on  Applkation, 

THE  BISBEE  EVENINB  MINER,      Bisbee,  Arizona. 


mm 


Fast 
Daily  Trains 

with  Pullman  sleeping  cars  and  equip- 
ment of  the  most  modern  type  between 

Chicago,  Milwaukee 

and  points  in  the  Upper  Peninsula  of  Michigan,   including 
all  important  points  in  the 

Iron  and  Copper  Country 

The  direct  route  to  and  from  Calumet^  Hancock,  Houghton^  Marquette, 
IshpenrJng,    Negaunee,   Escanaha,   Menominee,   Marinette,   Green    Bay, 
Appleton,  Neenah-Menaslia,  Oshkosb.  Fonddu  Lac^  Milwaukee,  Racine* 
Kenosha,  Chicago  and  all  points  South,  East  and  West. 

The  Best  of  Everything 

in  modern  railway  service. 

Alt  amenta  sell  ticlccts  via  thia  route. 

For  full  intormation  apply  to  C.  E,  VVBBa,  General  Agent, 

HougtUon,  Mich.,  or  to 


«v.  ■.  NNlSfttim, 


F,  M.  G.  f>.  ftT.A. 

CitlCACO,  ILL. 


The  Only  Double=Track  Railway 

between  Chicago 

and  the  Missouri  River. 

Fast  trains  each  way  daily  between  Chicago  and  Omaha,  Sioux 
City  and  the  Black  Hills,  Cheyenne,  Denver,  Ogden,  Salt  Lake  City, 
San  Francisco*  Lgs  Angeles  and  Portland^  provide  for  passenger  traffic 
between  the   East  and  the  West  over  this  transcontinental  highway. 

The  9,064  miles  of  railway  embraced  in  the  North -Western 
System  penetrate  to  every  point  of  importar-ce  in  Northern  IHinois, 
Wisconsin,  Northern  Michigan,  Southern  Minnesota,  Iowa,  Nebraska, 
North  and  South  Dakota  and  Wyoming,  with  connections  to  the 
Pacific  Coast. 

This  ser\*ice  is  so  far  readimgand  complete  tli^^t  it  provides 
perfect  transpnrtation  facilities  between  more  than  seventeen 
hundred  cities  and  towns  of  die  West  and  Northwest,  with  a 
tributary  population  of  over  seven  mil  lion  people* 

The  Best  of  Everything. 


Al]  aK»'"t*  »*^li  tickets  via  this  route. 

Full  Intormatioti  atid  d(*srri[JHvl^   boaklcts  furntabeil  on  appllcarion  to 

C.  E.  WKiiti,  Gctieral  Agent,  Hottghton*  Mkh.,  or  to 

W,  B-  KNtSKERN,  C.  A.  CAIRNS, 

PuMiiffer  Traffic  MAnager,  Gen*!  I^»*r  and  Ticket  At«nt. 

CHICAGO*  ILL. 
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The  only  mining,  linanciat  and  i^eneral  induslrial  journal  iJi  a 
population  of  one  million  people  in  Cape  Breton,  Nova  Scotia, 
New    Brunswick^    Prince   Edward    Island  and   Newfoundland. 

B/^e  Advoca^te  will  tell  you  all  about  the  millions  of  doh 
lars  being  invested  in  iron  and  steel  manufacture,  coal  and  gold 
mrnmg,  copper  mining  and  in  kimber  and  pulp  mills  in  the 
above  provinces.  The  town  of  Sydney  which  had  2,000  inhab- 
itants three  years  ago  is  now  a  city  of  t5,tXK)  people.  The  boom 
is  on  the  increase. 


As  an  Advertising 
Medium 


for  N«n\jf&.Gtur«rs  of  Mactitnory.  Flfi«.nol&l  MAfi.* 
agors»nd  otHerSplhe  ADVOCATC  is  unexcelled. 
The  paper  has  been  published  lo  years  and  has  a  large 
circulation  in  Canada*  New  England  and  the  West. 


Information   regarding   opportunities  for  secunng   valuable    Mining    and  Timber 
propositions  a  specialty. 

S^ibscrlptloii  Priche,  $1  Por  Yefikr  in  &dva.nc» 

AtU'ertifiiiijj  Rates  on   application. 

THE  INDUSTRIAL  ADVOCATE 


Halifax,  Canada 


Copper  Glance  Mining  Co.^ 

BISBEE,  ARIZONA. 


S*  W.  CLAWSON,  President 
A.  S.  BARKER.  Secretary. 


C  U  BECKWITH,  Manager. 


C  C.  WARNER,  Vke-Pres't  and  Swpt. 
JAMES  WOOD,  Treasurer. 


Main  Office,  Rooms  3  &  4,  Bant  of  Bishee  Bldg^  Bbbee,  Arbona* 

Annual  meeting  second  Monday  of  March,  each  year. 


# 

li  # 


TS  COPPER  ERA 


CLIFTON,  ARIZONA 


A  LOCAL  MINING  JOURNAL 


SimsCKIPTlON 


\  UnittMl  HtRtoM.  Mexlru  and  Cannda,  92.50 
)  All  IHher  Countries  In  Postal  t'nlon,  sa.oa 


lliqii^^:^}ili^m^llt^^¥ti¥fiW^llri^ll^illfil^^^^ 
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Boilers  for  Mining  Service 


Must  be  Simple  in  Construction,  Safe  in  Operation, 
Easy  of  Transport  and  Erection,  Efficient  with 
Low-Grade  as  Well  as  High-Grade  Fuel,  Reason- 
able in  Cost,  Easy  to  Force  in  Emergencies,  and 
above  all,  EASY  TO  CLEAN, 


THE  STIRLING 

Water  Tube  Safety   Boiler 


Possesses  these  features.  It  is  so  far  superior  to 
all  other  types  in  these  respects  that  it  is  justly 
regarded  as 


The   Ideal   Boiler  for  Mine  Use 


Made  entirely  of  wrought  steel  with  no  caps  or 
gaskets.  No  flat  surfaces  or  stay-bolts*  FOUR 
MANHOLES  GIVE  ACCESS  TO  THE 
ENTIRE    INTERIOR,    exposing  every  rivet, 

joint  and  tube  in  the  boiler. 


L 


THE  STIRLING  COMPANY 

General  Offices:  *        Works: 

Pullman  Building,  CHICAGO  BARBERTON.  OHIO 
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OiU  hrigafion, 

Cotomisfhn, 
and  fhe 

[mi  J^I  J>f  g\ 

Sndusiriat  and 
Financial  Re- 
sources of  fhe  Wesf 

The.. 


Fublishtd 
Semi  -  Monthh . 


financial 
Bulletin 


Piibiishtd  bf 


THE  BULLETIN  PUBLISHING  CO. 


DEHVER,  COLO. 


$1.00  a  Yt»r. 


Ten  Cenfs  a  Copy. 


LA  REVUE  MINERALURGIQUE 

3 J,  Rue  de  la  Victoire,  PARIS  (IX') 

MINES-METALLURGIE-TRAVAUX  PUBLICS 

Ongane  des  questions  techniques,  economiques  et  fintmcidres 


ABONNEMENT      i     Etranger  et  Colonies 


S  francs 


''WESTim  myESTMENTS'' 


FlfTY  CEHTS  A  YEAR 

StrUttf  f  us/ncss         Constrvilit/t         Feariea 

THIS  IS  "WHAT  THEY  SAY  DF  US: 

"An  ttothority  on  tin?  invc^tin^nt  nnd  uuHu-^y-iuakiiii:  i>inKjrtiitiitios  of  th« Puciflc Slop**."    Lou 

Ang^U*  Tim*^.  "Tholondintf  financial  jounnil  r>fCalifnTina,' — BritUh  Cttiijornian,  *San,  Fronrutrtt. 

*'A  staodurd  »,nihnriis\'"—' lloitytrood,  t'al.^  Neirn.    "Wettfern  Inrt»tmsnt^  is  getiinj?  a  rDptitatioti 

that  is  truly  ^nwiMe.'^—R^dlafidi^  Vai,  Citrograph.     Sample  copies  froe. 

"WESTHN  imiSTMEHTS;*  122  Itfesf  ltd  Street,  Los  Angeles,  CaUfomia 

T^Y LOR  BJst  Yorkshh^e  Stay-Bolt  Iron 

PISTON   RODS  AND  AXLES       Used  by  the  Uadintf  Railroids 

Rl^^«-.^1^A^^c    "SPECIAL"  »nd    C4- a^I  a  Dointf  More  Work  Thin 

•    PT^USnet   S   "HIGH-SPEED*'    9i€£iS  Any  Other  Known  Steels 

These  Good»  are  the  Tk     1^/1       Tj^t-i  ^c   P  j  /^^       Sol*  Ripr**«iUUT«  in  tbi  Unjud 

Slindird  orExccMencc     Xj«  i^l«  0%Jll%^D  Cj^  KjiJ*  St.l*i,  (koidA ind  M«uao 

Ko.  150  Oevan»hir€  Street,  BOSTUN  No.  143  Liberty  Street,  N£W  YORK 


^ 
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HE  WHO  READS 
MAY   WRITE 

And  does  when  your  announcement  contains 

a  money  or  labor  saving  device. 

^  That    IS   why   it  pays  to  advertise  your 

Machinery,  Tools  or  Products  in 

THE 


M.M\\Jl\  Machinery 

WORLD 

^  The  manufacturers  q\  Iron  Machinery 
and  Tools  take  it. 

^  They  look  for  it  every  Saturday,  because 
it  contains  the  best  market  quotations  on  Iron 
and  Steel  obtainable  (see  Saturday  Chicago 
daily  papers,  All  quote  its  prices)*  They 
read  it  from  cover  to  coven  Your  story  well 
told  in  its  columns  will  get  their  attention — 
then  their  consideration^ — and  YOU  will  get 
their  business. 

^  If  you  are  after  orders  anywhere  within  a 
radius  of  500  miles  of  Chicago  you  cannot 
afford  to  stay  out  of  it, 

9lrilF  tnbaif  f0r  sattt|]lr  rn|iii  and  aSttirrttiiinQ  ratrB 

The  Iron  and  Machinery  World 

303  Dearborn  street    ::::;:    CHICAGO 
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::^:;v^;^S;^S;s^^c^5^>i:g^^ 


SxaMt 

is  the  simplest  and  strongest  of  all  writing  machines. 
It  does  better  work,  does  it  quicker,  lasts  longer^  and 
costs  less  in  the  long  run  than  any  other  typewrit- 
ing machine.     It  is 

TKe  World's  Best  Typewriter 

Let    Ut   tend  you    our  littk  book   tcllmg   aJl  »t>ouc  it. 

Typcwntrr  Supplies.      Machines     rented.      Stenographen    ftirniihet!* 

The  Siriiih  Prmtnkmr  Typewriter  Coinpany 

416  BroadTsvay,  >*  ^^  Milwaukee,  Wis. 


I 


s«;ss^sss?sssss«ss&ss^^^ 


The  Mexican 
Investor 

'Dey/oied   to    Foreign    In*Oe^tfneni*r    in     MejticOm 


Published  every  Saturday  in  the  year  by  the  Investor 
Publishing  Company,  at  its  offices:  Prol.  5  de  Mayo  80,  in 
the  city  of  Mexico. 

Subscription  rates:  $5. 00  per  year:  1^2,50  for  six  months; 
;Si*25  for  three  months. 

Advertising  rates:  $5.00  per  inch  per  month.  Special 
terms  for  long  contracts.  All  advertisements  are  payable  in 
American  gold. 

The  paper  is  published  in  the  English  language  and  is  un- 
der able  editorial  and  business  management* 


K 
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Paine,  Webber  &  Co. 
banke:rs 


AND 


[ 


BROKERS 


E  S  T  A  B  L  I  S  H  K  D     IN     1880 


Members  Boston  and  New  York  Stock  Exchange 
and  Chicago  Board  of  Trade 


MAIN    OFFICE: 

27  State  Street    ::    BOSTON 

*BrancJ?  OJificm^: 

MiLWAUKKE,  Wis.,  Calumet,   Mich., 

E,  J.  Farlong,  Manager  p,  w.  Gricraoo.  Manager 

DuLUTH*  Minn.. 

W.  C  Brown,  Manager  Marquette.  Mich,, 
Houghton  Mich.,  W,  C.  Brown,  Manager 

T.  S.  Dec,  Manager  ^ 
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Copper  ^anye 
Consolidated   Compani/ 

Office,  27  State  Street,  Boston,  Mass. 


WrUJAM  A.  PAINE, 

President. 


FREDERIC  STANWOOD, 

SccrMvy  tnd  Trauurcr. 


Copper  Range  Pvailroad  Compainy 


R,  T.  McKEEVER, 


HOUGHTON.  MICH. 


Champion  Copper  Company 


LUCFUS  L  HUBBARD 

Cerxrai  M»n»igrr , 


PAINESDALE,  Houghton  Co.,  Mich. 


F,  W.  DENTON. 

Supcfimcndem. 


Baltic  Mining  Company 

BALTIC,  Houghton  Co..  MICH. 


Trimountain  Mining  Company 

TRIMOUNTAIN.  Houghton  Co..  Mich. 


F    W.  DENTON, 
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American  Bridp  Company: 


Of="    NE\A/    YORK. 


1 

■ 

m.Wt.  IS* 

H 

■w 

.^Sk-          fl[.1 

^^^^^^^^^^^^^^^1 

'1  f^t  i 

^1 

K 

*      -^  as 

iL^H^^HI 

STRUCTURAL  STEEL,  BRIDGES 

SHAFT  MOUSES.  HEAD  FRAMES,  STAMP  MILLS,  ROCK 
MOUSES,  POWER  BUILDINQS. 


Western  Dlv^ion; 
J3(5  MonadncN:k  BWg, 


CHICAGO,  ILL. 
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^J^isbee  7)aiiy  Review 


BRINGS  THE  RELIABLE  NEWS  OF  THE 

BARREN     MINING      DISTRICT. 


WHBRE  ARE  LOCATE  D  THE 

^Zopper  Queen  Calumet  &  Bisbee 

Calumet  &  Arizona  Higgins  Dev.  G), 

Calumet  &  Pittsburg  Wolverine  &  Arizona 

Duluth  &  Pittsburg  Calumet  &  Cochise 

Lake  Superior  &  Pittsburg  Copper  Glance 

Junction  Dev.  Co»  Marquette  &;  Arizona 


i  One  Month  (ta  advance)...,, $   .75 

TERMS:     a  Thr««  Months  (m  ulvanc*) ..., 2^6 

IOn«  Yeji*(in»dv*n«).... 7,50 

ADDRESS 


The  Grand  Encampment  Herald 

EARLE  R.  CLEMENS.  Editor 

>^  Prints  more  dews  concerfiing  the  mrning  ioduslries  of  Grand  EacampmeiittBAttk  Lake* 
P^ambleft  Dillon^  Rudefcha*  Pearl,  Elk  Mountain^  Saratoga,  Beaver  Creek,  Downiafton 
•aod  the  New  Rambler  country  than  all  the  oth^r  newspapers  of  Southern  Wyoming  com- 
ifeined.  Unequaled  as  a  reLiable  news  gatherer,  and  profuse  with  fine  iUustrationf*  Eight 
toaget^  aU  home  pHnL    Issued  every  Friday h» 

\  PRICE    $2,00    PER    YEAR 

[       Addfm   HERALD    PUBLISHING    COMPANY,    Ejicainpment,   Wyoming, 
hrbe  Pioneer  Paper*    Established  1898. 

NOTE.— Gr^nd  Encimpmfnt  io,  the  tower  tcnfainia  of  the  longest  aerial  trajnw^y  bi  the  world*  1^  mttM 
I  length,,  aad  th«  center  of  ih*  great  Southern  Wyoming  copper  ii«Id«« 


TAe  Nizss  Consolidated  Mining  Company 

CHARLES  A.  LAMB,  Preslde^nt  FKK»  W,  HI  NTON,  Tlce-Presldant 

WILFKED  A-  BANCKOFT,  Secretary  and  Treasurer 


AHHUai  MEETING  SECOMD  THURSDAY  iH  MMCH. 


Eastern  Office 
6  Beacon  Street,  BOSTON,  MASS. 


MASS  CITY 
Ontanagon  County,  Michigan 
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KEEP  UP  TO  DATE 

AND  READ 

"ELECTRICITY" 


A  PRACTICAL  WEEKLY 
FOR  PRACTICAL  MEN 


No  Mathematics  and  Hieroglyphics, 

but  good,  simple  reading  that 

anyone  can  understand 

Subscription  Price  $1  a  Year 

For  52  Issues,  or  leai  than  Two  Cents  a  Number 
SAMPLE    COPY   FREE 


ADDRESS 


Electricity  Newspaper  Co* 

136  LIBERTY  STREET 
NEW    YORK 
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The  Camel  Hair  Belt  is  the  Only  Belt  for  Mining  Purposes 

Twic«*  thr  strength.  Transmits  more  pttw^T.  Litsts  licinifpr*  Sti^tch**}*  tcs?*  (ban 
mxkj  olhrr  cla<is  of  B*-ltliiK.  Ileslsfw  ihr  a«  tJon  of  add  lunies  and  high  heat  Wttcr 
than  aoy  otber  Ileltlng;  un  the   market. 


DON'T  CONFUSE  THE  CAMEL  HAIR  BELT  WITH  ORDINARY  STITCHED  COTTON  BELTING 

The  Rossendale-Reddaway  Beltiiiff  &  Hose  Co.  "^'T*"!';!* ' 


BO^TOIN 


f="ITTSeURCil-I 


OMic:/ioo 


■ 

To  Advertisers 

BRITISH  COLUMBIA 

Investors,  hnih  actual  and  pruspectivCi 
dciirinu  to  keep  themselves  propcrJy 
informed  concerning  lite  mineral  de- 
velopments of   this  rich  area,  should 
subscribe  to  the 

B.  C.  Mining  Record 

A  high'Cliss  illustrated    periodical  de- 
voted exclusively  to  the  mining  interests 
of  the  Pacific  North- West. 

Price  per  Aiifiiim,  S2            Sample  Copies  lOc 

H- MORTIMER  LAMB. 

The  Mrrtjmj  Record  is 
at  most  viluablc  medium, 
as  it   enjoys  the  conll- 
dtfncc  of    the  m hii  o ^ 
communiles,  ind  has  the 
largest  circulation  of  any 
journal    of  its   kind  in 
Canada. 

Terms  on  Application 

m 

Dafffp  %^M  per  yesr 

Semi- Weekly,  $1.50  per  year 

Ositf  Raft  Adv,  $hOO  per  in,  per  mo. 


DaHy  dnul^thn,  BOO 

Sem't^  Weekly  C/fct/lafioir,  1200 

Semi'Weekly  Rate  Adv.  50c  per  in,  per  mo. 


The  Free  Press 


.ESTABLISHED    1883. 


rfte  LeBdmg  Paper  in  the  LeBding  County  in  the  Leading  State 
Fubtished  in  the  Center  of  ttie  Copper  Belt  of  Sfiasla  County,  California 


Reliable  News  of  Mining  Happenings 


REDDING,: 


CALIFORNIA 
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Alaska  Copper  Co. 


Owns  in  fee,  and  unencumbered,  eighteen  full  claims  and  eighteen 
mill  sites  on  Copper  HarboFi  Prince  of  Wales  Island,  near  the  southern 
boundary  of  Alaska  and  only  600  miles  from  Seattle. 

There  are  three  parallel  ore  bodies  extending  from  the  summit  of 
Copper  Mountain  (an  altitude  of  over  3,2<J0  feet)  to  its  base  which  ore 
bodies  arc  respectively  40,  60  and  over  800  feet  wide  and  the  ores  are 
carbonates  and  sulphides  that  run  from  6  to  60  per  cent,  copper  and 
from  51.80  to  above  $6.25  per  ton  in  gold.  520  tons  shipped  to  the 
Tacoma  Smelter  averaged  24%  copper  and  yielded  a  net  profit  of 
$17,889.82. 


i| 


Advantages 


1st,  This  property  is  directly  on  the  tide  water  having  a  deep  land- 
locked harbor  from  which  it  can  ship  its  product  to  every  seaport  in 
the  world  at  lowest  rates,  2nd,  The  mining  ts  done  through  tunnels 
and  hence  there  is  no  hoisting  of  ore  or  pumping  of  water  and  the  ore  is 
carried  to  the  smelter  by  gravity  trams.  3rd,  A  water  power  suscepti- 
ble of  developing  15,000  horse  power,  and  600  horse  power  already 
developed.  4th,  More  timber  on  its  own  property  than  it  will  ever  need. 
5lh,  The  ore  is  self-fluxing  and  needs  no  concentrating.  6th,  The 
property  developed  with  1^000^000  tons  of  ore  immediately  available 
(according  to  expert*s  figures)  on  one  claim  alone  which  will  average 
14!^  copper  and  $3  per  ton  in  gold;  saw  mill  and  air  compressor 
(run  by  water  power),  wharf  and  necessary  buildings  already  completed. 

Only  enough  stock  will  be  sold  to  pay  for  a  200- ton  smelter,  v%hich 
will  be  installed  by  June  1904. 

i^?r  site  of  0r€  bodies  ami  richness  cf  ore  wi  chaOengt  com- 
parison with  any  copper  mine  in  ike  world.  For  naturat  adi^an* 
tages  for  cheap  minings  treating  and  shipping  there  is  M4^  other 
mine  to  be  compared  with  it. 

An  illustrated  prospectus  sent  on  appUcation. 


Alaska  Copper  Company^ 


C.  E.  LOVETT,  Eistem  Repreicntitlvc. 


101  Trcmont  Street, 


Baston,  Mass. 
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Every  valuable  article  published  in  Engineering  Periodicals  in  the  English, 
French,  German,  Spanish  and  Italian  Languages  on 

COPPER 


MINING   AND    METALLURGY 

and  other  Engineering  subjects  may  be  located  by  means  of  the  Engineering 
index.  This  work  is  published  in  book  form  in  three  volumes  covering  the 
period  from  1884  to  t9bo,  inclusive,  and  is  lo  be  published  annually  in  thefuture. 
The  Index  appears  monthly  as  a  part  of  The  Engineering  Magazine  and  is  also 
issued  as  a  separate  publication  printed  on  only  one  side  of  thie  paper  for  card 
index  purposes.    For  prices  and  other  particulars  write  to 

The  Engineering  Magazine 

120-122  Liberty  Street  NEW  YORK  QTY 


THE  ELECTRO-CHEMIST  &  METALLURGIST. 

A  MontKly  R.6vJ«w  of  Clectro^CKemlcrbl  ^nd  Hmt^U^tAlp^l  Pr^tfre**. 

This  papef  Is  iha  the  organ  of  the  Faraday  Society «  a  societv  for  pro- 
moting   the    study    of  Electro-chemistry,  Elcctro-Mctallurfy, 
CoefQical  Physics^  Metallography  and  kindred  subject*. 

SUBSCRIPTION  RATErS 

6  Issues  .,*.     .-12s.       13  Issues 348.  PRICE  PER.  SINGLE  COPY 

Pcwtfiree,  [>tiyabt«  in  adTanee.  2s.    Post  frw  2s,  md. 

82»  Victoriai.  St*  London,  England. 


AAPlf  i  Afi  MAPS  or  THE  VARlOyS  STATES^  ^^bo^nnc  Railways,  i^t^fem 
HH  k  W  1 1  ^11  Bootes,  Wa^'Oti  Ruud^,  Trutk.  PosUilIices,  AdiniUL>trution  i>IIJ€B!;s«  Mineral 
Nl '^^^Ik  I  ^J Ul  A^ucies  pbvcj^s  pa.sMKl  eu  rout'.'  to  tlio  priucipnl  ittiints,  Mininir  Di:4irict#, 
■•"^"■""^'^^  Willi  cliarflcter  of  Ores  mined,  etc.  SisEes  of  t'aclj  Statts  25  in.  by  80  in. 
Price,  $3,00  each  ;  in  sets  of  2*1  maps.  fSa.OO,  An.  inTaiuablo  s*?rieH  of  .MciicHn  mans  for  rf"fer«QC« ; 
the  ouhr  map»  of  tb»  kind  |ni>»tisli«'d.  Campileti  and  drawn  by  GEORGE  D,  JAMES,  Civil 
and  Mininm  Engineer,  519  Mining  ExcKan#e  BIdd.,  Denver,  Col.  Sorreji,  fliAtainatinBn  of 
wiaiag  ui  «thiir  prepotiei  in  Mexioo,  viib  pL&ns  toiTfail  di,u,  mj  speciil  votIl    GnireipoDdi^aoe  wJiciled. 

rrom  Kxoi«itRK»«Q  Aim  UixiSQ  4*^vnfiAU  of  New  Vork.  Mnixh  2B,  IM8:— "An  esAinlaAUun  iliows,  where  it  bwi 
betro  po«ttt>l«  to  make  coin p&rlAOinii.  that  the  work  has  been  dniie  very  cansfully  aod  correctly.  ....  Tlieae  mapM 
tboald  b«  apprectalaa  by  «.U  wbo  ar«  tiitt< runted  In  M«ric«.n  '^iropertj.  They  are  fixoe«iilniely  uteful,  mm  we  hare 
airaadr  fouiul." 

From  ALLia-CnALHcna  c:o,  Denver.  Mairh  31.  iwu  r— "'Theao  mace  vt»ry  eatlsracttjrUy  ftO  a  loutt  felt  want  lo  oar 
oHm,  and  we  do  not  htadtatelii  reootnmon.dlntr  theni  to  t^hoee  barlny  biuiLDeA«  with  our  ael^hborln^  Iteyntallc  of 
Mexleo/' 

yrofo  DKrAHnimirT  or  rnx  lUTRRioa.  UmTr©  Atatss  Okoi.4X}1cai<  Sunrvr,  Nov.  7,  IWB,— Mr.  Qeorge  D.  Jamei^ 


(1*  Eidiance  BnlklJbit,  Denver,  CoL-L*ear  S)r:--Three  weekj  tkf^o  I  reoelired  from  you  a  eei  of  Mexican  matw, 
whicliare  now  depoeited  in  tht*  l(bn!t.r>*-  Tho  work  app«api  to  to*  very  oarernUy  done,  and  they  now  forma 
fcrr  Taluable  addicloa  to  the  few  mapt  of  Metioo  which  are  now  In  the  poRee*ilon  of  chla  Surrey.  1  bop« 
that  theee  niapejinay  be  widely  di«t;rlbiit«d  for  the  benefit  of  other  Ubrarlea  and  Individuals  who  are  Interevteit 
In  ihit  region.  Youn  rerj  truly^  (SiffnMl,)  If.  B.  HVkekji,  Llbrarlao. 
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A    READY   MARCH   31,   1904.  ESTABLISHtD   IN    1887.     fj 

THE  MINING  MANUAL! 

FOR  1904 


EICBHTEIEINTH     YEAR    OF     PUBLIOAXION 


A  Record  of  Information  Concerning  Mining  Companies 

(Gold,  Dl^ffiond.  Sliver,  Copper.  TJiv,  Iron  &nd  other  Mtnes» 
Collieries,  L^nd  and  Caeplor&tlon  Concerna,  etc*) 

ARRANGED    IN    VOUK   SECTIONS  i 

South  AfrlcafLt  A\istra.la8l&rk»  West  African   and  Miscellaneous. 

fX>LLnSVHD    BY    LISTS    OF 

MINING   COMPANY   DIRECTORS   AND   SECRETARIES 

Their  NameSf  Addressf^s.  aiul  Dnscriptiotis  utid  Names  of  the  CompanJes 
with  which  they  ar+*  connoctedj  also 

MINING  ENGINEEflS  WITH  THEIR  COMPANY  CONNECTIONS 

A-\I>  A 

DICTIONARY  OF  MINING  TERMS. 

Over  1,790  Pages. 


THE  MINING  MANUAL  FOR  (903 


coTitiiin»^d  partictilars  of  no  le^ia  than  8  534 
t;oMPAXIES,  nrranfr&^l  in  four  ^•^ctions 
1)74  Campaiiie'*  briuK  iwicTU  AhRirAX;  612  AisiTli/tLAHiAX,  386  West  Afbican,  tiu-l 
1,5*13  MlscELLANKoL^  <mcliiditi|ir  Endiun,  British  Cohimbian,  Amfricau,  etc.,  and  thr 
Coal,  Irtjri  and  oth^^r  miniu|ir  coDC©rns  of  thu  United  Kinifdom)*  Th«*  particulars  tt'iWQ 
of  «ach  rompftny  include  tbo  Dir&ctors  and  other  officials;  datoot  establishment;  s^at 
tit  orwrationsrdescriptioEi  <at  the  property,  with  thi?  pnrcljase  consideration  :  detail;^  of 
capital;  calls;  dividend!:^  paid;  and  the*  flDancial  posit ioD  as  dii^iclosod  by  the  accciunls. 

Tho  Li.'it  of  Directora  (about  7,000)  and  Socretaries  (1,743)  inclnde  their  address^?^  aiid 
df^HcriptionH,  and  oanicis  of  tno  Coinpaaias  with  which  each  particular  Director  ur  Svc- 
rt^tar>  is  conmtctod, 

A  full  Alphabetical  Indox,  includmir  miiny  Interestmi;  items  of  reference,  oecQ  pies  38  pa«>e9. 


The  Mining  Manual  for  1904 

Over  1,750  pAtfes.     In  demy  Bvo,  clotK.     Price,  21/-,  |M»9t  fraa. 


I 


\A/ALXER    R.  SKINNER, 

11*1^    C:l«m«ntB    t^Ao^,    l^omfcxtrd    St.,    l^ondori*    E^nflfland 
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Atlantic  Mining  Company^ 

JOSEPH  E,  GAY.  Frt^ident. 
JOHN  STANTON,  Tr^t, 
J,  R.  STANTON,  Stctttuy. 
Essterti  Office. 

15  William  Street,  Atlantic  Mine,  P.O., 

Sew  York*  Houifhtou  Co.,  Michliriit]. 

Annual  m»*etinff  s**r*tndl  Ttiosday  of  March,  pnch  yfur 


i 


Baltic  Mining  Company, 


t 


JOHN  STANTON,  Prttld«nt. 
J.  R,  STANTON,  Scc^  and  Tf««. 
isterc  Office, 
IB  Williiim  Streoi,  Atla?*tic  Mike,  P.O., 

New  York,  HoUMrhtf^n  Co.,  Miobijrnn. 

AnDual  Dieettnir  first  Monday  of  Mtirch,  rnch  year. 


I 


Mohawk  Mining  Co^ 


JOHN  STANTON.  Pr«id*nt, 
J.  R.  STANTON,  Scc'y  and  Tr«*<. 
Eastern  Office, 
16  WilHam  Street.  Ebabj»arok.  P.  0^,» 

New  York.  Hough toa  Co.,  Michigan, 

Annual  mflctitm  l«st  Tuesday  of  March,  fjich  year. 


I 


Michigan  Copper  Mining  Company* 

JOHN  STANTON,  Pn^idtnt. 
J.  WHEELER  HARDLBY,  Scc't.  J.  R.  STANTON,  Tr«Mu«r. 

Eaatern  OfTIcD. 
16  Wiiliam  Street,  Rockland, 

New  York,  Oatonairon  Co.,  Michifi-an. 

Annuiil  meeting  Hfst  Tuesday  of  Mm^*  eikch  year. 

Phoenix  Consolidated  Copper  Company* 

V  J.  R.  STANTON,  Pr««dent. 

J.  WHEELER  HARDLEY,  Sec'y  nid  Trta*. 
Eastern  Office, 

P15  WiUiara  Stwwt,  PHcKNit, 

New  York.  Keweenaw  Co.,  Midi igraJl. 

Annual  me^^tinf^  f*coud  Monday  of  March,  f^aeh  year. 


i 


Wolverine  Copper  Mining  Company^ 

JOHN  STANTON,  Pfciidcnt. 
J.  R.  STANTON,  Sec'y  ami  Tre«. 
Kastem  Office, 
15  WilllaiD  Stroei,  KsAmaAsax,  P,  0„ 

New  York.  Hoti^htou  Co.,  Micbiffan, 

Annual  meeting  first  Monday  of  An^tisl,  each  year. 
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Revista  Minera 

METALURGICA  Y  DE  INGENIERiA 


F'OljrNI^ElZa    IIN    13SO 


Offices:  Calle  ViUalar,  5      J»      MADRID,  SPAIN 

Directed  by  Don  Adri&no  Contreras,  Engineer  of  Mines  and  Professor  of  the 
School  of  Mines  of  Madrid 

This  is  the  oldest  indiistrial  periodical  of  Spain  and  is  an 
admitted  authority  upon  Spanish  and  Portuguese  mining, 
electrical  engineering  and  general  industrial  topics.  It  is 
widely  quoted  by  the  Technical  Press  of  the  entire  world  and 
enjoys  a  high  standing  among  mining  and  scientific  readers 
at  home  and  abroad, 

SyBSCRIPTION.    PER   YEAR: 
In  Spain,  alone,  18  pesetas  ...     -  In  Spain,  with  the  Anuaho^  25  pesetas 

To  all  otHor  counLtrles  In  tho  Postal  Vnlont 
Alone,  25  francs      ---------       With  the  Anuario,  32  francs 

ADVERTISING  RATES  ATTO  SAMPLE  COPIES  SENT  TO  ANY  ADDRESS 

UPON  APPLICATION 


Anuario  de  la  ilineria 

METALURGIA  Y  ELECTRICIDAD 
DE  ESPANA 

An  authoritative  yearly  manual  covering  every  phase  of 
Spanish  mining*  engineering  and  electrical  development,  with 
complete  lists  of  mines  of  all  ores  and  minerals;  mining  and 
other  engineers  of  Spain; electric  light  plants,  and  much  other 
information.  It  includes  also  a  section  of  the  chemical  indus- 
tries of  Spain.  The  advertising  rates  are  the  lowest  of  any  pub- 
lication of  this  sort,  and  the  circulation  extensive. 
Price,  prepaid  to  any  address  in  the  Postal  Umon    -    -    *     -     -     |0  francs 

?<?,S^Jm':i.^"oS."*?^    D.  ADRIANOCONTRERAS 

Calle  Oe  VII1etle»r,  3       -    -      TnADRID.  SF>AIIN 
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suoscribe;   to   the  J  [ 

Money  Market  Review:; 

I 

ii 

ALL  THE  WEEK'S  NEWS  AND  COMMENTS.  ^ 


A  WtAklr  Recird  of  Trado  and  Rnance. 

lA/orld  -  \I\IidL&    Circulation 


I    ESTABLISH  ED    I  86  0,    |     Jm     |       PRICES  I  X  P  E  jN  C  E  >       | 


Published  Every  Saturday  iorning. 

Subscription,  foreign,  £i  Hs,  per  &nnum.    Post  free. 


Remittances  to  THE  PflOPRIETOII,  95,  Wool  Exohange,  Coleman 
Street,  London,  E.  C,  wliere  also  are  the  Editorial  Offices. 


f  Sti 


%%^%^%^%^%/%'%^^/V%%%4- %%^%%%%^%^^%^^^^/%/%/%^%r 


11 


Wisconsin  Bridge  &  Iron  Co», 

OF  MILWAUKEE,  WIS. 


We  ba,ve  Dedgned  tui  Gxutnictcd  Doient  of 

ROCK  HOUSES,  STAMP  MILLS, 
POWER  BUILDINGS,  Etc., 

NOW  IN  SUCCESSFUL  OPERATION,  WRITE  FOR  INFORMATION. 

J.  F.  JACKSON,  Enfiaeer.  Stielden  Buildia;,  Houf  btoo,  Mich.    Tel  2f I. 


If  ififere^ed  in  boundary  Mine^  you  jhouid  read 

THE  PHOENIX  PIONEER 

AND  BOUNDARY  MINING  JOURNAL 

Published  in  the  hnar t  of  British  Columbia'!^  i^reat^irst  Kold-coptN^r  miDioi^  socticm. 
This  dUtrict  hfis  l,3tHJ  meti  emplojr'ed  in,  minlutf  and  smelting;  bus  thmf?  smeltens, 
capacity  8,O00  UiU^  duily;  In  1003  it  pxtxlact^d  ID^OOO^OOO  puiiiidii  uf  copiHsr. 

THC  PHOENIX  PIONEEIC  1»  th«  r^^ognJzed  authority  lot  mlnini 
ne^^»  in  th«  &d^ndek.ry. — $2.00  p>er  yenar* 


Pioneer  P\ib.  Co. 


W.  B.  Wilcox,  Mgr. 

SAMPLE  COPY  ON  APPLICATION. 


PhoenU.  B.  C, 


54  THE  COPPER  HANDBOOK  ADVERTISER, 


ESTABLISHED  ^ET/L  ESTABLISHED 

I  1063.  %D/7G  1663. 


Investors'  Guardian 

yind   JOINT    STOCK 
COMPANIES*    REVIEW 


Officially  and  Permanently  filed  on  the  London 
and  all  the  Provincial  Stock  Exchanges. 

\A/orlcl  -  lA/ide^      Circulation 


The  Investors*  Guardian  has  for  over  forty  years 
given  a  faithful  record  of  every  Company  Registered 
in  the  United  Kingdom,  and  in  addition  it  now  gives 
particulars  of  all  Company  Mortgages  and  Obhgadons 
Registered  and  Discharged,  and  publishes  each  six 
months  a  carefully  arranged  Index,  making  reference 
thereto  an  easy  matter*         ^         ^  ji  j« 


ANNUAL   SUBSCRIPTION     \  %/. 

For  Abroad  (Post  free)  20/-,  Payable  in  Advance. 
Lime  Street  Chambers,  21,  Lime  Street,  London,  E,  C 

TeleijraphTC  address:  -Ennoble,  London/' 
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This  Mineral  Colledlion 

Paperweight 

Free 


A  mineniloffist  inTented  for  ns  cm  oddity 
coosifitinx  of  n  ooUoction  of  Rocky 
Moaotain  miaeralfi,  fttnunR-  xrhich  are 
Gold  and  Silver  ores,  Mnlachite,  f^pnrst 
A^Qto^  Jasper,  Pyrites,  QimrtE,  Cry&^talA, 
l^oo«i  OpAl,  etc,  otc.  All  arranged  un- 
der a  roimd.  oTal- topped  magnifying' 
fflass  on  a  polisbf^  wood  base^  in  the 
form  of  a  maftil  paporweUl^t  lor  desk  or 
Uble, 

Bvery  color  in  iba  rainbow  glows  from 
ibese  minerals— beariuff  bues  that  art 
^noot  imitate.  Tba  delicate  veining 
aod  nio<s.Hy  appearancoof  the  Airata,  the 
tbe  ffold-fflitterlog  pyrit-e*?*  pink  Tonr- 
maline,  the  shining  steel  eaect  of  Silver 
ore,  make  the  eolloetioo  unique.  And 
as  the  minerals  aradosiftned  they  afford 
an  interesting  study.  This  remarkable 
paperweight  U  rounds  SH  inebes  in  dia- 
meter, ana  weighs  10  ounces.  (Illuiitra- 
tion  about  half  aie^.) 
The  Finanrint  hulMin,  Beover.  Colo., 
a  semi -mou ill ly  publication,  is  devoted 
to  the  nuDP«ral,  oiL  irri^-fttiori  and  indus* 
triftl  res4jurc©«  of  tlio  West.  The  aub- 
scriptinn  prire  in  $2.(X»  per  annum  and  is 
ibvaloable  to  investors,  mining  men,  or 
t<>  all  interested  in  the  West':i  great  in- 
dustry —  mining* 


Special  Offer 


We  will  send  you  the 
Rocky  Mountain  Mineral 
Cotlection  Paper  Weighty 
and  The  Financial  Bulie- 
tln  for  one  year,  all  for... 


BULLET  11^    PUBLISHING   COm 
1748  Stout  St,  Denver,  Colo. 


$1 


THE  CHICAGO-VENTURE 
MIHtHO  CO, 


Exptritnced  and  Eccnomkaf  Mansgtmtnf 
Sptendid  Prospects  and  a  Good  tn¥tsfment 


far  InfotmMttaa  Wrilt  To 

ROBERT  H.  YOUNG 

Grand  Encampment      •      Wyoming 


"Die 
Finanz-Clironik 


ff 


The  Leading  Fmancial  and 
Commercial  Newspaper  in  all 
German  Speaking  Countries 


FOUNDED  IN  1895 

CfcfeF  Of  rices: 

5SXohman  Street,  LOHDON,  L  C. 

AHHUAl  SUBSCRtPTtON,  £1 
SPECIMEN    COPIES    FREE 


O 

C 

> 

a 

< 

i* 
3 

0 

3 


See  Our  Advertisements 


5  JOSEPH    CROZ^E  * 

A  Minoriil  atid  Timbt-r  Lands  on  luttlj 

»    ^•horws  of  Lakt^  Supt^riur,  piirchasfxi  and 

A      foFiUllu. 

(1  City   and   Country    Real    E>tat4j   in 

V    HouKbton    County^    miprovixi  and  un- 
^    improved. 

Shipyard  and  Towin*r  Line,  Full 
f»utlitof  Tnifs  and  Li^fhters.  f»t«.,  avail- 
able i>n  short  iioticL*  for  work  in  any 
part  of  Lako  Superior. 

\V<xid  and  Coal  ¥ards^  Cement^  Lime, 
Hrick,  etc. 

Houghton        -        Michigan 


^0<=>00<c:>OD*^=^^(K:r=^0<Z=s^O<r>0^ 


TBE  COPPER  HASDBOOK  AnVEBTiSEB 


i^OPPE-ip 
V^ANDOXV 


h  a  rare  attribute  in  these  days  cf  facHomT  figtits  and 
personal  prejudices.  Yet  it  is  just  this  candor  of  treat* 
ment,  fairness  without  fear  or  {avor,  wfaidh  the  copper 
Investor  most  needs  in  the  study  of  his  tuvcslnwtits. 
That  newspaper  which  has  ever  had  ior  its  unaberabk 
policy  the  exploitatiofi,  not  dt  htitioo^  but  of  facts^  is 
the  only  one  which  can  sakiy  be  refied  upoa  for  in- 
vestment direction  fatxn  the  real  standard  of  value. 
Such  a  newspaper  is 

THE  WALL  STREET  JOFRXAL 

For  twenty  years  it  has  been  ^^e  natiocial  ffnanrtal 
daily/'  Its  Reviews,  Criticisms,  Tabks»  Stu<iies  m 
Value^  Answers  to  Inquirers,  all  treated  with  absolute 
candor  from  the  investor's  viewpoint,  have  established 
an  international  reputaticm. 

E%^erjrdajr^  E^Jerjrfauhere. 
in%>e^tors  Are  He€2ding  It 


They  read  it  because  it  pays  them*  It  will  pay  you^ 
H  you  would  see  your  money  make  more^  read  The 
Wall  Street  Journal;  it  will  simplify  and  systematize 
your  investment  study.  A  postal  card  will  introduce 
you;  a  dollar  will  grant  you  a  month^s  fair  trial  Ad- 
dress the  oldest  news  agency  of  Wall  Street^ 

Dowt  Jones  &  Co. 


42*44  Broad  Street 


^^^ 


NEW  YORK 


I 

[Michigan   College  of  Mines 

I  Houghton.  Mich..  U.  S.  A. 


Ensln^^rlnff  Hmll 


ffhc 


National  Bank  of  Houghton^  Mich^ 

^^urptus  and  Xlndhuidmd  Trqfh^,  fliOM^O* 


L  H,  SEAGER.   President;    J.  H.   RICE.    Vice  Prrtl;  J-  ^  COOPER,  Vice-Prejl; 
WM.  B*  McUUGHUN.  Ctshier;  K,  N  BAUOIK.  MUsUnt  Oiblcf. 
Oi  PiecrTOR«s 
Z,  W.  WWGIT.  X  11  StAGtt,  J.  B,  Coon*,  R.  R.  GOQDCIL.  T.  L 
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^0<=>)0<^>0Q<r=><M>'::z><KK:r>)0<r><)Oc==>00<^^ 


MINING 


MAT^ 


We   can   supply   M^T^   of 

Any  Copper  Di^^ 
strict  of  the  World 


A.  folding  pocket  map  of  the  La^e  S'u- 
perior  'DUfricI^  in  4lrong  manila  con/er^^ 
tuiii  be  4eni  to  ony  addre^^for  fi2,0C 

This  Map  is  lithographed  in  colors  on  good 
paper,  ie  accurate,  well  made  and  thoroughly 
reliable.  It  shows  all  active  mines  of  the 
district,  and  the  great  majority  of  the  idle 
mines  as  well,  covering  the  entire  Copper 
Bearing  Belt  from  Keweenaw  Point  to  the 
Devon  Mine,  west  of  the  Ontonagon  River. 

in  maniia^  ^2.00 


The    TEJ^IJ^SMLA^ 

HO\/CHTO/<f,  Mich^  V.  S.  A. 


Tfff:  COPPER  UASDliOOK  AhVEHTlHEn, 
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1 


THE    LEADING    FINANCIAL   DAILY  OF  THE  WORLD 
One  Penny  ESTABLISHED    §^^4  On©  P©nny 


THE: 


FINANCIAL  NEWS 

Circulation    Larger    Than    ,^11    Other 
Financial  Papers  in  England  Combined 


IS  R.EAD  BY  ALL  WHO  HAVE  MONEY  TO  INVEST 
IS  R.EAD  BY  ALL  WHO  HAVE  MONEY  INVESTED 
IS  READ  BY  ALL  WHO  HAVE  INVESTMENTS  TO  OFFER 


Special   Mining    and 
Industrial  Intelligence 

Special   -BanKin^    and 
Insurance  JSfotes  Jw  J^ 


SUBSCRIPTION  RATES  (Postpaid): 


Per  Year.  .... 
Six  Months.  . . 
Three   M<>iitbf^. 


£1      19 

{}     1 9 


Thr  United  8t»t« 

of  Amcirlcft  ^ndi 
abroad  i^ncrmllj, 

£2     12     0 


6 
13 


ADVERTtSEMIINTS  AND  i:01TORlAL  OFFICCS : 

11,  ABCURCH  LANE.  LONDON.   E.  C. 

Br«ncH  Offices:   PARIS,  BCRLIN.  CAPC  TOWN.  JOHANNE.SBURG, 
PERTH  (W.  A.»  and 
1  WILLIAM  STREET.  NEW  YORK.  V.  5.  A. 

TelegrckpKic  Address;     FINANCIAL   NEW S»  LONDON 
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Over  Three  Tinges  the  Cfrcvile^tion  iw\  the 
Southwest  Mining  ICegion  of  e^ny  Other 
Mining    Pa. per— 


The  Great  Mining  Journal  of  the 
Great  Southwest 


24  Pages  E\^er>'  Week  24 


LOS  ANGELES 
MmiNG  REVIEW 


k 


(Seventh  Year) 

Sufasoiptioo 

f  2,00  per  Year 
Send  for  Sample  Copy — Free 


HEAD    ornci: 

LOS      ANGELES*      CAL. 

A^mcfW    m    alt    fht    rrificip<il    Cftie^   of  th€    XTnifed 
^Tt€amf   and  in    L^ndatu    E^ngiimd 


,M 
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LEVIATHAN  BELTING  FOR  HEAVY  stRVice 

Our  Spedahits: 
MAIN  DRIVE   Jt    ELEVATOR    J^    CONVEYOR  BELTS 

LARGE  STOCKS.       PROMPT  SH1FHEI«TS. 

MAIN  BEmNG  COMPANY,      55  57  Market  SK,  Chicago,  lllmois. 

PhtLAOlLFHIA,  12t5.  mS  Catptnttr  St  BOSTOM,  120  Fttrl  St.  SUffUO,  W  Peirf  St. 

Write  foT  illustrated  Catalogue  "Facts"  and  Samples- 


'B/}e 


f^er  year. 


I      Michigan      { 
I  Investor  S 

^K      ^^Itifay'S  contains  ^^ 


^^itifays  contains 

COPPER.  NEWS 

€>f  Intere^  and  Importance. 


i 


Pub1ictktioi\  Office 


DETROIT,  MICH. 


02  THE  COPPER  HANDBOOK  ADVEHTISER. 


An  Advertisement  in 


"MONEY" 


Brings  Results 


(EXPLANATORY) 


'MONEY"  is  a  genera!  financial  and  commercial 

ne\A/spaper,  serving  the  territory  comprised 

of  Pennsylvania,  Ohio  and  West  Virginia, 


Published  Weekly.  -  52  pages  in  size 

Conservatively  and  honestly  managed. 


References:  any  bank,  broker,  or  other  business 
man  in  the  territory  mentioned. 


Minimum  rate  for  Advertising 
$1.27  per  incK 

SUBSCRIPTION  PRICE     ,         ,    .     $5.00  PER  YEAR. 


I 


Address,    "MONEY" 

P.O.  Box    81,  or    1401-1414  Keystone   Buildintf. 
PITTSBURGH.  -  PA. 


THE  COPPER  nAXDBfMPK  ADVERTISER,  ^<^ 


INFORMATION   FURNISHED   IN    REGARD  TO  THE  GREAT 

Bisbee  >Iining  Field 


Proropt,  correct  and  cnnscieatious answers  lo  inquiries*  Care- 
ful examinations  made  and  reliable  reports  furnished,  Confi- 
dentral  correspondence  promptly  handled  and  sacredly  pro* 
tected,  in  regard  to  any  property  or  mining  proposition  in  Bis- 
bee, in  the  famous  Warren  District,  in  Cochise  County,  Ari- 
zona, or  Northern  Sonora,  Examinations  made  anywhere. 
Ordinary  mail  inquiries,  ten  dollars.  Reports  and  examina- 
tions on  reasonable  terms.  Every  detail  strictly  reliable.  Address 

Aley's  Mining  Information  Bureau 

BISBEE.    ARIZONA 


ZiAe  jCead  and  3^enc  Tfews. 

Published  weekly  In  the  interests  of 

Miners  of  Lead  and  Zinc   and  Associated  Ores^  and  the 
Manufacture  of  the  Products  thereof. 


Maintains  its  own  siatT  uf  Correspondents  In  the  principal  Lead  and  Zinc  Mining 

Centers  of  the  United  Slates,  British  (>jlumbia  and  Mexico,  as  well  as 

in  the  J'nncipal  Market  Centers  of  the  country. 


SPECIAL  CONTRIBVTORS  INCLtJOC  ACKNOWLEDGED 
AUTHORITIES    ON    THE     SUBJECTS    THEY    DISCUSS. 

Subscriptiiin  Trice,  >2  txi  Per  Year.  ^ 

Fureign  Countries,  ^sm  Postpaid.  Caniurj^  ^uUdin^, 

Sample  Copy  for  the  asking.  ^J/,      jCou/i^^      f^Ow 

^^  Mining  ^£10t^S'  paper,— titPrif ten  in  'Suxine^^  E>n^iUh, 


F 


k 
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TUG  Mining  Bureau 

,^  WeeKfy  Journal  'DenJofed  to  the  Mining,  OH  and 
Financial  intere^j  of  J^orth  ^tn erica 


boston: 

132   PEARL  STREET 

TciCPHOitiC»  Maih  4eeT>3 


CHICAGO: 

1301    UNITY    BUILDING 

TClfPHWOWt     CtWTIMl    A102 


,^n  Authority  an  A^U  Mining  Subjecrfs 


SUBSCRIPTION,   $2.00    A   YEAR 

ADVERTISING      RATES      SENT      ON     APPLICATION 


The  Minintf  Bureau  entered  its  Sixth  Volume  the  first  of 
January,  l904,  and  is  recognized  as  one  of  the  leading  mining  journals  of 
the  United  States*     It  is  published  in  the  mining  financial  center  and  is 


The  Only  MINING  PAPER  Pyblislied  in  the  NEW  ENGLAND  STATES 


With  our  large  number  of  representatives  throughout  the  U*  S.» 
Canada  and  Mexico,  our  special  corps  of  staff  correspondents  and  with 
largely  increased  facilities  in  every  department,  we  are  better  prepared 
than  ever  to  furnish  our  readers  with  the  fullest,  latest  and  most  authentic 
mining  news.  Our  subscription  list  is  constantly  incneasing.  Our  ad- 
vertisers gd  results.       lU/rtfe  for  ^afes. 


CIRCUUTIOH  CANVISSERS 

The  Mlnin||  Bur«Au  apti^nats  to  in- 
vf«(U»rH  ill  MiutuK  <i"d  Oil  Sttick>^,  Sut- 
»erJ[itioD  canva»ii''r-'  flf^inHJ  in  r-vrry 
city  and  tuwn.  Capablr*  jH-ojtIfi  will  tw 
siipplitHi  with  nil  th«  >-aniplc!  cojiirs  nti'l 
ufintt'd  mutter  n<»ri^i»san'  without  charv'*-. 
L  i  l>'  ra  I  com  tn  i  sh  u)  ii  s  m  tT<;  rt^d  1 1  >  fTH*  rtf«  4  i  t- 
m»n  nnd  wom<^n  who  ch'sirf*  U\  mnk<'  niofi- 
*•>',  Our  pri»miiim  arid  club  cifTfrr^  Hrc* 
*5i(M*r>tk»iinl.     Writ**  ff*f  jtarticuliirs. 


CORRESPONDENTS  WANTED 

We  want  it  rf'TlBble  Staff  Cor^ 
rT*!iiprmdi?Di  id  rach  Mintour  C4:tof» 
wliurn  we  arc  not  oow  rpf»Te<J^i]t 
od.    Wo  pay  fiir  tlie  laK^t  rx'u  - 
und  for  ri>liahl<*  in  forma  tirm. 

Wrlto    for    Ir%forrT\«^tlon 


Mining,  Engineering ,     H4^  J^K  C       ^^^  S'ale  by  the 

Ceofogical  E3\^\JmV^  Mining  -Bureau 

Any  Scl«ntlflc  or  Mlnlntf  Book  Published*  Sent  on  Receipt  of  Prioe. 


THE  MINING  BUREAU 


132  PEARL  STREET 
Boston,  Mlaes. 


1301    UNITY    BUILDING 
Chicago,  III. 
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Where  are  the  Mines?  \ 


I  If  you  wish  to  keep  posted  on  the  greatest  * 
I  of  wealth-producing  industries  -  -  to  receive.  | 
I  as  it  were, 

A  LIBERAL  EDUCATION 

in  mining  fperations  and  investments, 

SUBSCRIBE  FOR 

The  Western  Miner  and  Financier 

A  weekly  journal,  publishing  the  most  reliable  and  up-to-date 
news  of  the  mines  in  a  discriminating;  and  readable  manner. 


% 


THE  SUBSCRIPTION  PRiCE 

has  been  placed  at  one  dollar  ($LO0)  per  year^  as  a  special 
inducement  to  new  readers*  With  each  annual  subscription 
will  be  given  either  a  box  of  mineral  specimenst  illustrat- 
ing the  more  familiar  ore  characters,  for  the  benefit  of  those 
who  have  not  lived  in  a  mining  country,  or  Alexander 
Majors*  thrilling  book  of  western  reminiscences,  entitled, 
I  "Seventy  Years  on  the  Frontier/' 


Mi 

i 

t 

* 
ik 


I  In  this  Year  of  our  Lord  1904,  when  it  is  apparent  that 

I  Mining  Investments 

I  Are  taking  the  lead  over  all  others, 

I  you  eannot  afford  not  to  subscribe  for 

I  THE  WESTERN  MINER  ANn  FINANCIER  | 

I  P,  0.  Box  1422,    .     Denver,  Coiorado          I 

*  » 


rnp 


n  B.tMtimfm  xiBTtMrv^EM^ 


HERE'S  THE  MINING 
PAPER  YOU  WANT! 

SWORN    AVERAGE   CIRCULATION 
186,000   COPIES    PER    MONTK 


SUCH    IS   THE   RECOltD   FOR   1903   MADE   BY  THE 

U.S.  MINING  JOURNAL 

PUBLISHED    MOMTHLY  AT 

(50  NASSAU  STREET,  NEW  YORK. 


THR  United  States  Mining  Journal  is  published  for  the  man  -who  wants 
to  make  money  out  ot  mining.  It  has  now  attained  a  circulation 
of  mf  jfc  than  a  quarter  ut  a  miUiun  copies  per  month,  and  is  unquestion- 
ably the  largest  journal  of  its  kind  in  the  world.  It  is  not  dry  or  tiresome, 
Im^auie  it  is  not  '"technical/'  Bvery  issue  is  tilled  with  interesting  stories 
n(  mines  that  are  niovt  talked  about;  with  descriptions  of  new  processes 
tor  treating  ore;  with  the  latest  news  for  investors  from  all  the  leading: 
finning  camps  in  thi^  country;  with  editorial  offerings  that  are  of  real  in- 
terest Ui  everybody  that  has  anything  to  do  with  mining  or  ever  expects 
to;  and  with  illustrations  galore,  being  always  the  finest  of  half-tone  re- 
productions of  scenes  in  developing  or  long-established  mining  camps,  or 
along  the  roads  and  trails  leadini^  to  them, 

3   MONTHS   FREE! 

THBRB  is  no  **string*'  tied  to  this  otTer — we  mean  just  what  we  say. 
The  go<xi  mints  of  the  *VJOURNAL"  cannot  be  described  in  the 
limited  space  of  this  announcement.  We  want  you  to  SEE  it»  and  draw 
your  r*wn  conclusions  as  to  whether  you  would  profit  by  suhscrihing  for 
it.  To  effect  this  introduction,  we  will  send  you  the  **JOURNAL"  for 
three  months,  tree  tif  cost— and  at  the  end  of  that  time  we  will  not  bother 
you  for  your  subscription.  Not  even  once  will  we  make  such  a  request. 
We  expect  the  'MOURN AL"  to  do  the  talking.  Subscription  price,  $1 
per  yean    Address 

U.    S.    TVIIINIING     JOURNAL, 

ISO     NASSAU     SXREEX,  rVHlA/     VORK. 
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9^mes  and  T/fimn^ 
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YOU    GET    THE    LATEST    AND   ALWAYS 
RELL^BLE  REPORTS  FROM  LAKE  MINES  IN 

The  Native  Copper  Times 


PUBLISHED    EVERY   TUESDAY,    AT    $2,00 
PER  ANNUM,        N<         Nc         s«         N<        >c 


The  Editor  goes  after  and  gets  the  Mkiiiig 
News^  and  does  not  take  it   second   hand. 


Advertising  Rates  on  Application, 


J.  H.  WILSON, 

Editor  c^ncl   F*roprl»tor 

Lailce^  Linden,         (Houghton  Co.)  TVHofilgarit 


THE  OLD  RELIABLE 


Miner  ao^  Manufacturer 

The  Best  Paper  in  the  Best  Country  on  Earth. 

^  Subscribe  for  it Read  it Advertise  in  it  \ 

\  OnceTried  { 

Always  Taken 


i: 


ADVERTISING  RATES  AND  SAMPLE  COPIES  FOR  THE  ASKINCr. 

Piibtishe<l  h-,'  the 

M,  h  M.  PRINTING   COMPANY 


^ 
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ORES 


AND 


METALS 

Is  the  leading  mining  journal  of  the  West 

'BECA.  \/SE: 


It  publishes  reliable  news. 

It  has  circulation  second  to  none. 

It  costs  only  ;^2.oo  per  year,     ll  is  worth  more. 

It  has  the  ablest  writers  among  its  contributors. 

It  admits  no  paid  matter  to  its  reading  columns. 

It  has  been   published  continuously  for    14   years. 

It  has  the  endorsement  of  the  leading  professional 
men. 

It  is  the  best  advertising  medium  for  mine,  mill  and 
smelter  machinery  and  supplies. 

It  is  the  companion  of  practical  mining  men,  who 
are  subscribers  and  constant  readers. 

Address 

ORES  AND  METALS 

DENVER,   COLORADO. 


J 
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JEFFREY  MACHINERY 


Elcvttlntf,    Conveying. 

Po^wer-Tnnjsmis- 

sion. 


CATALOGUES 
FREE 


Spirth  wire,  ctble  tnd 
Rubber  Belt 
Conveyor*, 


COALand  ROCK 
DRILLS. 


Electric    Locom* 
tiTfjs,  complete 
cniiie  B(|tiip- 
motit. 


Tbe  JEFFREY  MFQ.  €0,,  Coluinbui,  0, 

Nf?w  Yofk    -    C  hicapo  -   Pittsburg    -    D«tiT6r 


MINERAL  RESOURCES   OF  WEALTH 


ARE  POSSESSED  BY  THE   SECTIONS   OP 
COUNTRY  REACHED  BY  THE  LINES  OP 


The  Southern  Rail\vay 
j24>lobile  fy  Ohio  Railroad 

ThtY  will  wtti  rtpMf  Inwtsitetthft.    Q^p^frtuaifUs  tor  dtvthpmtnt  h  maBf 
iinti,     Wriit  for  "the  Souih^rn  fitid**  Mad  othtr  iliuihiled  pi/bikitioa$, 

M.  V-  RICHARDS,  Land  a,vp  Lvdustrial  Acbmt,  W*ihington.  D.  C. 
CHAS,  S  CHASE.  Agbkt.  T  B.  THACKSTON,  Thavbuj^g  Agent, 

Chexnicai  Building,  St.  Loui^i.  Mo,  jj5  Dearborn  Street.  Ckica^'^*  lU. 

"5>^e   PROSPECTOR." 

fCeginald  Coryell,  Bdifor  and  Troprieior^ 


An  Vp.To.D«kte  Weekly  NewspA^p«r  PtilitlsKod  ^t  Cu«ter»  IdAho*  the 
G&tdwfity  to  the  New  C&mp  of  Looxi  Creek. 


Reginald  Coryell.  M.  B. 


CUSTER,   IDAHO. 


W«  aro  jprpiparwj  u^  advi*«  cli^nlH  \n  tb©  purchase  nf  Tdabo  stocks,  off»»r*vcl  for  ^h\*^.  Th« 
iPMklr  miom«r  j>ti|;>er,  "TTio  Prospootor,"  maintaiDs  an  inquiir  df^partmeot,  and  iiD*»worf  all  con- 
fldaoiUl  i(iqume»  re<imrdiui[  inlaiiiccoaLpaniea.  Btmcial  consideratJua  ^jven  to Tb under  MU  ulniDg 
MBpenliti.    If  jrou  own  any  iitocks  write  to  u^  tat  aa  accurate  reiK^rt  as  to  their  Taluo* 
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CHARLES  T.  DUKELOW 
GEORGE  L.  WALKER 


Newspaper  correspondents 

and 

puUtshers  of 

The  Boston  Commercial 

and 

Walker's  Weekly  Copper 
Letter. 


SPECIALTIES: 

COPPERS, 
RAILROADS 

AND 
INDUS  TMALS. 


Syndicate,  Special   and    Private   Reports 

Market  Letters  for  Brokers. 

22  EXCHANGE  PLACE.   BOSTON.  MASS. 


The  COPPER  SHARE  MARKET 

Keep  posted  by  reading 

Walker^s   Weekly    Copper 
Letter 

Written  by  George  L.  Walker,  author  "Copper 
Mines  of  Butte  and  the  Amalgamated  Copper  Co./' 
"Copper  Mines  of  the  Southwest/'  etc.,  etc.,  and 
editor  of  the 

Boston   Commercial 
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For  the  best  obtainable  information 
on  the  Copper  Market  and  the  real 
facts  concerning  the  Boston  Copper 
Share  Situation;  for  all  the  Copper 
Mining  News^  including  valuable 
special  correspondence  from  Lake 
Superior,  Butte,  Utah  and  Arizona, 
and  the  most  intelligent  analyses 
and  discussions  of  the  Boston  and 
New  York  Stock  Markets;  for 
Money,  Bond  Investment  Facts  and 
Quotations;  for  all  the  News  of  the 
Street  Railways,  and  the  Best  Re- 
views of  the  Wool,  Leather,  Cotton 
and  the  General  Merchandise  Mar- 
kets, all  presented  in  the  brightest, 
most  concise,  convenient  and  read- 
able form,  get  the 

Boston    Commercial 

GEORGE  L  WALKER,  Ediior.        CHARLES  T  DUKELOW,  PubU^ier. 

$2.00  per  year;    5  cents  per  copy. 

PublJ#hed  ^t  ZZ  EXCHANGE  PLACE,     OOSTON,  MASS. 


» 


THR  CftPPER  ftANDBnOK  AnVEHTlSMIt. 


Canadian  Pacific  Railway 


Ifl  connection  with 


Duluth,  South  Shore  and  Atlantic  Ry. 

Foniii?  thfShurt  Lim*  from  the  Hratl  uf  the  Luketj,  the 
Copper  Comitrk'H  and  iatcrnuHliaU*  iHjhils  to  Otta- 
wa, Montreal,  Albany,  New  York ^  Bastoii,  etc. 

Quick  Time,  Shorter  Route,  Lowest  Rates 

Togjether  ^vitli  tlie  alxive  "^ood  jwintM  which  this  popular  rtjute 
poss«5H«css  b  th(f  First -C'lfi^  Slet^pii^g  Car  Semcc  maintttiueii, 
but  one  chatii;e  fKTiissiin'  between  the  Head  of  Uie 
Lake»  atid  Mori treal,B<>«^ttm»etc.,  and  that  at 
SaiiitBtc,  ^iiisie,  Mich.,  at  10:10  jl,  m. 


For  rates,  time  tables  and  descriptive  matter*  call  on  the 
nearest  Agent  or  -write  to 

GEO.  W.   HIBBARD. 


Generfil  P&ssengar  Agent 


MARQUETTE.  MICH. 
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Centennial   Copper  Mining  Company 

Old  Colony   Copper   Convpany, 

Union  Copper  Land  &  Mining  Company, 

Vfiron  JLandj  Located  in  Hou^h- 
ton,  MLebueenatu,  Or^tanagon 
and  Gogebic  Counties-     ^    ^    ^ 


AllouQz  Mining    Company* 

Mayflower    Mining    Company* 

Elm     River     Copper     Company. 

JA.MBS  CH^/<fOti/BTH.^up1„       Catumet.  Michigan, 
BOSTON   office:  60  STATE  STREET, 


H.    F.    FAY, 

PRElkDCNT. 


GEO.  G.  ENDICOTT, 

SCCRCTAHY  AND  TREASURER. 


IN  THB  "CHOSEN  LAND/' 

Near  the  Southwcitem  comer  oi  the  United  Sia.i<;^  t5  sUualcd  the  fsmouK  city  of  Los  AngeleSj 
inhabited  by  the  mrfst  thrift y  and  fntcrpristn^?  poopJe  tm  the  American  cuniinent.  The  jiectiori  ot 
which  it  is  the  mettnpoUs  is  nittcd  for  its  er]uable  chtnate,  the  wealth  »f  it^  people,  and  its  Renerol 

T^L*r  is  tho  Lt-is  AfM^eles  Times.  kno'An  far  and  wide  a?:  battKHR  for  the  right  of 
riy  lawfui  aviication  in  a  lawful  wa\'.      It  stands  for  indtistrial  freedom  and 

_..     ,_,...  Ml    tn   -.niiA-'   \\KV   jiTiM    Jr..-  I.     i-ilHjr 

1\w  TiTi  :;m  iti  t!ic  West,   printing   tnore  sejiaraie 

_lner*'  ann  :ites,  with  the  exception  of  the  New  V^rk 

H**r.iiJ       Tr  :....„_..  ..  ..V  , iiL-r  two  mi>niinjf  newspaiters    publLshed  in 


'd- 


the  news  of  the  whole  world  dailv,  The  Times  aims  to  be  the  chief  exponent  of 
..c.  ifreat  Sovtthwest,  and  to  ifive  reltablc  fact*  as  to  the  dcvcJujjment  of  this  growing 
«ccUim. 

F**f  further  information  about  Southern  Califumia,  addresfj^ 

THE  TIMES-MIRROR  CO., 
■  I  Pxiblishers,  Loa  Afifreles^  Cal. 

OHQANIZCO     M4^0KR     THm.     LAWS     O*^     WC«-r    VI'ROrN'IA 

CAPITAL    STOCK,    $6,200,000 

fUlr  paid  &nd  noo-aisiiessablf.     iitvldrd   inio  ti20,i»0U  shares,  pur  value  ui  SlO  ojich,  of  which 

235^000  sharf*!^  (par  vttliii\  82,35{ji,0UO)  rt^maiM  In  tlio  trva^ury  us  tn>asury  ntock. 

OiNOlNMA-ri      OF-fs-lGE:,       ROOM      -|-4.oe  -  t-^-O©       TRAOTIOM       GUIl-OINca 

BOARD  OF  OIRCCTORS.— Rri>f>LPH  A.  Kokhllk,  t'lneifiuati,  O,,  Treas.  Union  Savings 
Bit,  &  Tru-t  Co. ;  l>>riK  .1.  H  auk  Cincinnati.  O.,  Vr**>.  John  Hauck  Hrtjwiw*:  Co. ;  L,  K.  Maktv, 
■f»wpfjrt»  Ky..  Pro-J.  (terrnan  Natiotiul  Rank:  J.  R>  Tijoma^,  rhflrk»!it<jn,  W.  V-j,,  Pr«-^.  Knuawha 
Pvel  Co.;  X  M.  EUiRBH.  Cincinriali,  O.,  of  J.  M.  Kilrrs  &  Co.,  Wholflsale  Saddlt-ry  Hardware;  Al- 
»  ViKiEi.Ktt,  riuciuuati,  O.,  I'n^s.  Alfred  V*»jcel«jT  Dni^  Co. ;  O  C.  Ramii,  Ciiiciunati.  O,,  V.-Preiii 


Alfp^l  Vot^^-Ur  Dniij*  Co.;  Louk  Hh;HMAv,  Cincinnati,  0\*  Secy.  Piqua  Malt  Co,;  HeaNaABJi  Fii£i-^ 
Itt^RU.  <'ttirinnati,  O.,  with  FrfibtTLf  A  Workuni. 

OFFICERS.— President, .?.  K.  Thomah;   Vice-President,  J.  M.  Eii^ER«;   Treasurer,  Alfred 

IToOELKR :  S*?cretary,  O^CRahch:    Mana^or,  L.  fi.  Cuirn,  K  M.;    Soporintendont,    0«  L.  Neeu: 

Mmi*  SiipL  anrl  Cbemis^t,  Chah,  L,  Rookrh,  E.  M.,  C,  E.  ;   Master  Mechanic,  Wm,  jEitiSEN;   Gt^noruf 

Jfecvman,  Jah.  T.  McDokald. 

[:i^B  gleet  u»klefymua*j  tSvTelopiiieiitdonr.     a,5'>t«.<uot(iaii  rtrcftrallsble.^     Avcfiif^  rnlue  |y>per  ton.cnppcr,  ffolitmml  ittv«f . 
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IRON  and  COAL 
TRADES  REVIEW 

Is  the  leading  organ  of  the 

BRITISH  COAL,  IRON,  STEEL   and 
METAL   TRADES. 


T   SUPPLIES  to  American 
subscribers  a  complete  review  of 
the  conditions  of  trade  in  Great 
Britain  and  the  leading  continental  coun- 

IFI6S»  •■  •«  ••  *■  *• 

ITS  PRICES  are  adopted  by  the  British 
Goverament,        :  :        :  :         :  :  :  : 

IT  IS  the  official  organ  of  The  British 
Iron  Trade  Association,  and  also  of  The 
National  Association  of  Colliery  Managers. 


The  journal  is  the  largest  trade  paper  of  its  kind  in  Europe. 


SUBSCRIPTION*  for  abroad,  30s/.  (^thirty  shlUingsi 
p^r  aniitim,  prei^aid.  :  :  :  :  :  :  :  :  :  : 

ADVERTISEMENTS,     The  journal  does   more  ad- 
vertising than  any  other  of  its  kind  and  the  rates  are  low. 


Further  p4krtJcul4T9  fromi 

OFFICES, 
165.  Strand.  LONDON.  W.  C.  ENGLAND. 


TftB  coppKn  n.xsnnnoK  ADVERTiSF.n. 


t& 


Brown  Corliss  Engine  Co. 

.  MANUFACTURERS  OF.  . 

Corlh^  Engtne^^  Hotting  Mitt  ®.  Mining  Machinery. 

Eiitern  Agenclat. 

H,  R.  C<:»n><»Iiu», 
Hjj  Frick  Buililinjt. 
Fitt-sbur§.  Pa. 

Wm.  ttibbs  Bttin» 
Tu6  Rial  Esiaie 
Trust  BMg..  Philtt- 
dfrljihia.  Pa. 

C.  E- Stamp  &  Co,. 
New  Engtand  BMi;,« 
Clevclajidt  O, 

F.  Du  P,  Thomp- 
Ron»  807  PidcUty 
BMff..  Buffalo.  NY. 

Wettern  Agencies. 

A,  M.  Grant,  Tifm. 
ti5s  Los  An«rele9, 
Calil.       .     . 

Edw.  Field,  61 1 
C  o  m  m"o  n  wm  a  I  th 
Trujit  BuildiriK.  St, 
Louis,  Mo. 

Southern  Car  Mfg. 
&  Supply  Company, 
B«aumont.  Tex, 

A  fuU  line  of  saw  mill  machinery.    All  inquiries  receive  prompt  atteition, 

MAIN  OFFICE  AND  WORKS.  -  CORLISS.  WISCONSIN. 


A.  S,  BIGELOW,  PresldMii 


W.  J.  LADDp  Soc'y  *rid  Tre*s. 


AHMCBK 
MINING  COMPANY 


EA5TBRN  Office 

199  W&shlngtdn  Street 

BOSTON.  MASS. 


C&lum0f  P.  O.. 
Houghton  Cd.,  Michi|]ftn 


THE  JUPITER.  MINING  COMPANY 

C.  E,  Qyj\r*r.,  U.  O.,  Pre*.  J.  A.  M^Kav,  \  kc  Pres  j  W.  Hanc  otK,  S<v.  &  Treas..  Tomah,  Wis. 
CJwmn£  and  operatin^r  a  promisinff  ^jn.uji  at  Holmes.  AKjAny  Co,.  Wyo..  ufifer  a  limited  numlrfr 
of  Treasury  share*  for  de\T?1opment  purijoses,  at  10  tents  eath,  full  paid  and  non-a-ssefisable,  par 
value  fi.oo.  These  properties  jom  the  «o\r  famous  New  Rambler  on  the  southwest,  and  the  rtoat 
found  on  the  surface,  of  a  very  high  ^rade,  iniiicates  the  eontinuatioti  *ii  a  vein  from  the  New  Ramb* 
ler.  TItis  property  is  beinij  pu«^cd  riKht  to  the  front  and  will  f^oon  become  one  of  the  big  pffklucera 
and  pri:>6t  payers. 
9br  full  particular!,  references,  etc..  write  the  JVPIT£R  HIKING  COMPAHY,  Tomalv  Wi«, 

#Vir     Conm€r%>ati^e    and    ^eirabie    Mming    ^tbt^j^    S^uh^cribe    far 

Arizona  Journal-Miner 


OMa«t  Paper  In  Arlsona. 


DsJiy  p«f  yta*t  IS.OO. 
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This  is  a  ^lining  Age.! 

In  no  other  Industry  have  such  fortunes  been  mftde  is  In  Mining.  Each  ytu 
adds  to  the  value  of  the  output  in  Gold,  Silver,  Copper,  Oil  tnd  oth^r  mmertls. 

Why  not  become  a  millionaire? 

The  Mining  Industry  offers  you  the  opportunity.  If  you  wfll  give  it  the 
same  study  and  careful  investigation  as  you  would  to  i  mercantile  business  or  to  a 
profession,  success  is  as  sure«  The  era  of  Speculation  is  past  and  an  era  of  In* 
vestment  is  here. 

WYOMING  ^fJ.1SL°^^II?.5 

tt  has  been  said  of  Wyoming  that  its  combined  mineral  wealth  Is  greater  than 
any  state  in  the  union.  Its  coal  deposits  are  larger  than  Pennsylvania;  its  oil  fields 
are  in  excess  of  Ohio;  its  copper  mines  are  more  extensive  than  Montana,  and  its 
gold  resources  are  as  great  as  Colorado  or  California.  Yet  this  wealth  has  until 
recently  lain  dormant,  awaiting  men  of  enterprise  and  capital.  The  greatest  draw- 
back has  been  the  lack  of  sufficient  transportation  facilities.  Now  all  this  has  been 
changed.  The  railroads  operating  in  the  state  are  extending  their  territory;  new 
lines  are  undergoing  construction;  mines  and  oil  fields  are  being  opesed  up  and 
worked,  and 

MILLIONS  OF  DOLLARS 

have  been  invested  in  this  virgin  field.  Men  of  energy*  brains  and  money  have 
grasped  the  situation,  and  an  era  of  development,  improvement  and  prosperity  per- 
vades every  portion  of  the  state. 

THE  MINING  AGE 

A  monthly  mining  journal,  published  at  Laramie,  Wyoming^  fn  the  center  of  this 
mineral  wealth,  gives  full  information  in  regard  to  the  state,  and  the  latest  news  of 
the  companies  and  from  the  mining  camps^  The  subscription  price  is  Sl^SOa year. 
Sample  copy  free,  • 

Correspondence  solicited  in  regard  to  mining  investments  in  Wyoming  or  any 
other  state. 

Wyoming  offers  a  specially  attractive  field  to  the  investor. 

THE    MINING    AGE 

LARAMIE.  WYOMING 

EASTERN  OFFICE 

BOSTON, MASS. 
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Weinland  Boiler  Tube  Cleaners 

CLEAN  TUBES  CLEAN 


FOR    ALL   STYLES 

OF   BOILER  OR 

ECONOMIZED 

TUBES 


WE  SELL  OR  RENT 

MACHINES 

OR  CLEAN  BY 

CONTRACT 


Cutters,  &rtd  &  Line  ef  BoJier  ^nd  Engine   RcKsinn    Supplies* 
THE  LACOfiDA  MFC,  CO.  Boikr  Oean'mg  Experts,       -        -       SPRIHGFtELD,  0. 


f 


El  Minero  Mexicano 


The  kading  mimng  journal  of  the  Repubtk  of 
JWexicOt  the  richest  mineral  field  of  the  Globe 

Forty ^J^ifth  Volame    J^    I^^uwd  Sefni-Monthly 

Confams  ffre  iBttst  mming  ntws  from  fht  vsmus  €amp5, 
special  mming  and  ttchnkat  aftkhs -- both  originat  and 
— ^^^^^  transtafions,  marktts,  eft. 

^^nnuui  Suhicriplion,  ^6 MO   {Mejcicun) 


Advtrilitag  nits  very  rtMionabtt. 


Samph  ecplti  and  tmUs  gttdty  furmsht4  on  applkalion 


Addttss  Mft  corrtspondtnc* 

SOCtEDAD  mPRENSORA,    -    Chavarria  4,  Mexico,  D.  F. 


BELENE  COPPER  COMPANY 

905  aOURNAU  BUILDING,       CHICAOO,  ILL. 


S.  E.  MOSTETTER. 

President  and  Couniel. 
JAMES  BAY.NES, 

Secretary  mad  Tresfturer* 


J   J.  KARDWICK. 

Genermt  M*ftiif«r* 
LLnS  KILLEEN. 

Assistant  Qcncfel  Mmiuger. 


Out  of  3t3U  copper  mines  and  copi>er  minmg  companies,  in  all  parti 
of  the  world,  lisled  and  described  in  this  book,  178  are  favorably  rated. 
We  arc  among  the  178.    Wc  will  stand  investigaiion*    Ask  for  particulars. 
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THE    SUNNY    SOUTHLAND 
FOR   PLEASURK,  HEALTH    OR    WEALTH 


FOR  PLEASURE  GO  TO 

DVRANGO. 

Huntioe — Ducks  in  larse  aumbcnt;  big  i^junc  in  tnounlaiuft,  ridei,  drives,  etc 

NONCLOVA* 
Moat  Utiique  Mexican  city»     Om^  C»pitlll« 

agvascalii:ntes* 

Noted  f'T  drawTi  w<:«rk,  *j  altnctivc  to  \Mt\ie». 

IRAPUATa 

Strttwberrics  all  the  year,  luscious,  cheap. 

GUADALAJARA. 

Ouccn  "i  Mexican  cilics.     "Pearl  of  the  Occiiiciit." 
QVCRGTARO* 

0]ials,      Max-imilian  was  shot  here. 

FOR  WEALTH  (to  make  it  or  to  get  it)  GO  TO 

DVRANGO. 

Richeat  and  nitjBi  invitinj^  mining  btate  in  llio  Republic. 

TORRCON. 

Center  nt  wrcat  coll  on  district. 

ZACATCCAS. 

Etiunnous  silver  deposits. 

MOMTERCY. 

The  Chicagu  of  Mexico. 


I 


FOR  HEALTH, 


For  shattcrc'I  ncr\'e*,  businf-Sh 
Hood*  but  Our&ngo  is  best  (d 
mtilcrs,    N'l  need  ot  doctors.     !:\ 


:7  feet).     It's  a  n 
xU  in  its  dry,  «uii 


n^tmed  are 
t   northern 


B\it  tftke  care  to  see  iKat  yovr  tickets  ree^d  vi^  C^gle  Pa^ss 
(Meidcokn  InterrveLtlonal  R.ailroet<l.) 


C.  Potflrlo  Dlei.z.  Coa.h.  MeiUoo. 


CEO.  r.  JACKSON.  C.  P.  A. 


N.  B.^ — The  facihtieic  for  the  prompt  hatiilrinji;  ii[  exfxift  traffic  m  Eaji^r  Vmas^  Texas,  and 
Ciudad  Porfirio  Dia*.  Cuahwila,  Mexico,  are  urteitoftlled*  An  eitpen«nce<l  pacVe-r  is 
cmp]o>*cd  by  the  O'tttpftliy  lu  uutc  uUy  rt-pack  mcrcltandiitf  revised  by  the  Custocos  CN^alt. 


Tho  Mexik:an  Jntematiottal  Railroad  truaraiittrc^  a  supply  ot  Cual  M  Mai'Wvt  PHc«  U*mU 
industries  that  Jowalc  <»n  its  line  cM;ltt*iveh% 


WE  COPPER  HANiiBOOK  ADVERT  I  HER. 
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HYDRAULIC 


JACKS      VALVES 
PUNCHES  BEND&RS 
PRESSES   PUMPS 

SPECIAL   MACHINERY 

SCCTIOMAL   CATALOOyES    ONLY 

THE  WATSON  -  STILLM AN  CO. 

204  to  210  EoLBt  4>rd  Street        ^     ^     V*        NEW  YORK  CITY. 


-rfte- 


Magazine  of  Commerce 


Mn  tliitstrated  MonthtY  ^^f  BtisintBS  Mtn. 


Fmt  I  -  fief. 


The 

Most  authofitatiife 

and 

Best  produced 

Commercial 

Publication 

in  the  World 


Export  numbeis 

for 

Circulation 

tn  British  Coionies 

A  special  feature 

Write  for  patf rculars 


The  Magaiiat  sf  Coarnierct  h  u»rh»lhd  as  aa  Advertising  Medium. 

Editorial  and  Advertising  Office:  Peel  Building 


^\ 


JAMES  PRYOR  ®  SON, 

HOUGHTON,    M  I C  H  1  G  A  N. 

Cftrry    &    t&rge   and   well   5e&K>ned  stock   of 

Lumber,  Lath,  Shingles,  Etc. 

We  have  on  haiKl  at  all  times  the  largest  stock 
of  heavy  mining  limbers  in  Houghton    County, 


TCLCPHOfTE  IfO    61. 


HOUGHTON^  MICH. 
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obsolete: 
american 
securities 

A  A  » 

CORPORATIONS 

lOustrated  \Mth  photo-engravings  of  important 
repudiated  bonds. 

Compiled  and  published  by  R.  K  SMYTHE. 
Room  452.   Produce  Btehtnte.  New  York 

A  book  of  reference  for  Bankers,  Brokers, 
Appraisers,  Executors  and  all  who  deal  in  or  lend 
on  securities.  This  work  contains  over  i  ,000  pages, 
six  by  nine  inches,  and  gives  a  list  of  over  25.000 
obsolete  securities  and  corporations  with  values 
indicated,  when  any.  Also  a  ver\^  complete  list  of 
old  and  new  name  of  corporations,  including  railroads, 
telegraph,  insurance,  water-works  and  industrial 
companies,  State,  municipal  and  government  bonds 
with  short  note^  on  the  repudiated  bonds  of  each 
state,  Mexico  and  the  old  bonds  of  Cuba* 

Descriptive  circular  on  application. 

Five  dollars  or  one  pound  sterling,  in  cloth. 

Seven  dollars  and  fifty  cents  or  one  jxDund  ten 
shillings,  in  full  morocco. 

Delivered  anywhere  on  receipt  of  jrice* 


THE  COPPER  HAXDHOffK  Amf:nTlSE!^. 
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Keep  posted  on 

The  Montana  Copper  Situation 

By  subscribing  to 

THE  ANACONDA  STANDARD 


Montanfl*s  Representative  Newspipcr 

SUBSCRJPTION 

One  Month,  Daily  and  Suod ay       ,  .       .       •  1.00 

Six  Uonths,  Daily  and  Snnclay       .  .       .  5.00 

One  Your,  Daily  aod  Sunday  .  .       .  10.00 

Oiu*  Yt'ar.  Sunday  cinty      .        «        .  .        *  2.00 


ADDRESS 


The    A  n  a  c  o  n  d  a    Standard 

K  ANACONDA,    MONTANA 


Cbe  Engineer 


is  the  largest,  oldest  and  most  influential  power 
plant  paper  in  the  world.  It  is  practical,  educa- 
tional and  popular.  Its  advertising  columns  bring 
business.  It  is  issued  twice  a  month — twenty-four 
times  a  year. 

'      Fof  tbe  en^aeer  who  desires  to  know  the  how  and  the  why  of  thingsi  jind  for 
the  advertiser  who  desires  to  tell  his  story  to  25^000  engftneers  it  h  mdU' 
pensable.   Write  for  sl  specimen  copy.   It  will  tell  ^ts  own  story. 


Cbe  Engineer  Publishing  Company, 

ia$$  Dtanort  Street.  vi  v  ebtuflo,  Til.    jj 
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gRETHERTON,  S,  E., 

CONSULTING  METALLURGIST, 

Prp«j<|ent  Brpthwrton  Hot  BIukI  SmelUnif  Cit 

Hot  BturHt  8tviv<»s  co*t  le!«fi  :itidnreinDr«>'e{'ttni>iii- 

ical  than  iktxy  others  u«wl  for  Coi(j»«r  BUi'-i 

FurnaccA  ufider  FimJInr  eontliiitma. 


Piie»*ott, 


Rclereiic^B : 


Btincu  tie  Sonor&^ 


ArisdtiU- 


gKUWN,  WEBSTER,  c.  e.. 

Seat  He,  Wash.,  U.  8.  A, 
U.  S.  Deputy  Mineral  RiiTk't'yor  for  Wnshincton 


"pi'HLIXCAME,  E.  E,.  &  CO., 

J^ssAy  Office  and  Chemical  Laboratory. 
EMtahliobea  in  C<il<iradu,  \mti.  H-yutnlef,  bv  mm\ 
or  express  will  it*oeive  proiiipl  and  eur<?uil  «(- 
lenlioti.  Gold  nnd  Kils^r  bulliiDii  refine*!, 
mc^ked  and  iui«aiyfHi.  of  luiiThnwd.  Concen- 
tratjiin  le.*t-H  -JtK>  i^ouud"  or  cttr-lrmil  lot*-. 
Write  fur  terrnw. 

17:tlt-173K  I^wrciice  St.,  Denvi>r,  Cotr*. 


|>nKUELL,  \V., 

Cooaultlni  and  MiciiiiK  EaEine«r. 

Porth.  Weslern  Au^iraliu. 

Cotlen:     BfikjimIihH  a    Comprehotuiivc.      Bcvlford 
McNeills. 


/^AMPHKLT.-J(>H\STON\  R.  (\, 

MINING  ENGINEER  AND 
METALLURGIST. 

M  I  M  M  A  B.C.  HhIc, 

M  I.M.E  TelcNgraphie  Addrf«is:  *'Phloxee*" 

M.ran.MJ.  NELSON. 

Ncl.*fj«.  British  Columbia. 


V\SKV,  J.  p., 

MTNINO  ENGINEER. 
Canitnea,     Sotiora,    Mexico. 


/^HANXIXG,  J.  PARKE, 

CONSULTDfC  FNGUTEER. 


]  ]   Brnadwi*,?  .    Xenr  Y^ 


r^RAVEX,  ROBERT  H. 

MINING,  ItECHAKXCAL  ft 
ELECTRICAL  ENGINEER, 

TeJeiCTiiphic  Addre?w:  , 

"Cmven,  Libifda.    Me^itri  levant*,  liaJy.*' 
MTtreinK  &  Neai  c<xlc  umscI^ 

Beatri  Levmotf ,  Italy. 
MiJii*9  reported  itpon. 


T^EFTY,  W.  E.. 

^^  MINING  ENGINEES^ 

Pboeni.t.  Ariaotia. 


C^ea: 


Ltetier'i»  Standard: 
Cable  Address: 


Bedford  MeKeiU 
Wed. 


HANCOCK        CALUMET       LAKE  LINDEN 

pULLER,  J.  A„  &   CO 
^  BROKERS. 

COPPER  STOCKS  A  SPECIALTY. 

Correspond  en  Is  HAviiBv  Sto.vs  Sk,  Cc  Bos' 
W.  H,  LAtDBY  A  Co..  C111C4I 


QR.\>TON  HALI. 

Ft>nd 


t)u  l^t,  Wt^uanaL 


Hooie  School  for  Girla.  College  for  Young  W^tma 
Muaic,  Art,  Domestic  Science. 

Rev.  B,  'V.%n^ii  RoKer-,  M    A     W-ird 


T  T  AAS,  J,  rLEVELAND. 

MINING  ENGINEER. 
040  Hyde  Block,  Spokane,  Wa 
Examination^  and  Reports. 


rnic  roppEn  nANDmoK  adverti.^er. 


^ 


picllp*  Mew  Yafk'" 


BtdUri^MatmCtydt 


consultikg 
Engineer 

Mining  and  Metallurgy 
Specialty :  Metallurgy  of  Copper 


f  maiui^  Botton  and  Mcmtana  Copper 
icr  Mini&tE  Cumpttny,  jind  of  the  rcfliK- 
rks  .jf  the  Anaconda  Clipper  Mimnt: 
^  of  MnntariB. 


»o<i£  sTHiET  New  York  Oty 


AcDOXAIJ),  BERXAHD. 

COHSULTIWG  MTWIHG  ENGINEER. 
H[  (HiKikane,  Wtutliiniftrm  . 


ISULTING  CHEMIST  A.  METALIURGIST. 
ANALYSES.  ASSAYER. 

Extensive  Laboratory  FaciLitiefl. 


^ 


:XIULf.EGOX,  WILL  -L, 
MINING  ENGINEER. 

Calumef.  Michigan. 


F»rrER.CHAS.  F.,  it  CO. 
<'V»«f*.  F.  PuMer.         Chni^.  F,  Potior,  Jr. 
Hmeral  Land&»  Real  Ettate.  Wlne«  and 
Mining   Stocks,    Government.    Railroad,    State. 
School  and  Other  Bonda, 
13Srt.  .Seventh  Htrwl,  MinneartoliH.  Miuii. 
nefpn*!!!'* :     llentwpiT)  r'ounti*  gjivinfCi^  Hank. 


OOBIXSOX,  G.  H,. 

ICHflNG  ENGINEER. 
Butle,  Moutttim,  S«lt  Lake  Cily.  Utiih. 


OnDDA.RlCIIARU  W., 

MIKING  EXAMINATIONS  AND  REPORTS. 

Tweiily  yeant  pntetical  experienci*. 

1 1 5  Mitri .  J  n  Sf  r*M»t .  ^a  1 1 1  p.  W  h.^U  . 


CTEVENS.  HORACE  J  , 

rT«iujrlit{«Ti,  Michigan,  I'.  S,  A, 

Examinations  and  Reports  upon  Copper  Proper* 

ties  in  the  United  State s»  Canada 

and  Mexico. 

RaRiPtFrcHi  (*all>ti»  A<ldre'<*    Vopprrbook, 


CONSULTING  MINING  ENGINEER. 

PlaiiM  ansi  estimate?'  a  upecmlly. 
Exatninulion  of  min^  And  reports, 
Hetlf o rd -  Mf ' Ni?i II  M i ninir  Code , 
Preacott  NulionaJ  B^ink  Bids.,      Prcscoti,  Ant. 


vyArrs,  u.j..  .v  co.. 

Mines,  Mining  Properties  and 
Investment  Securities, 
Telephone  Connection. 

Cable  A^Mrety::  *  Waltco"  Bonttoti. 

Iftl  Summer  Street^  Boston,  Ma«a.  U.S.A. 


H\ 


THE  COPPER  rfAf^nnnoK  Anx^EnTisi;n, 


READ 


1  MINING 
WORLD 

FOR  THE  CORRECT 
MINING  NEWS 


AUTHENTiC  REPORTS  FROM  EVERY 

FIELD  PUBLISHED  WEEKLY 

A  NEWSY,   UP-TO-DATE   iOVRNAL 

THAT  IS  USEFUL  TO  EVERY  ONE 

iNTERESTED  IN  MININO 


SUBSCRIPTION  RAUS:  $5MYEAR:  $J.50  SIX  MONTHS 

SEND   IOC    FOR  SAMPLE  COPY 

I!!  MINING  WORLD 

1420  Monadnoek  Block  •  CHICA60,  ILL. 


TffE  COPPER  HANDBOOK  ADVERTISER. 


Bignall  &  Heeler 
Mfg.  Co. 

improyed  Pipe  Cutting  and 
Threading  Machinery 

From   }4   inch   to    i8  inches,  fnr  KnHirie, 

Belt  or  Motor  Dhvr 
Will  >x!  ulafl  to  semi  ynu  list  of  iiN«rs  m 
ihc  «.'or»per  ficM»  ami  other  mining  <!*»- 
iricls.     SitNu  Fob  CATALudtit  N".  iG  C. 


EDWAnOSUlLLE,  ILL 


U.  S.  A. 


mmiit^^iikmm^'^m^mmm^m^mm^^^if^^^^*^^Mm*^^:iik%^ 


# 


i^ercantile  dt  ^inanciai  u/mes 


DEVOTED  TO  THE  INTERESTS  OF  MINING,  STOCKS, 
BONDS.  BANKING.  INSURANCE.  REAL  ESTATE, 
OIL,     COTTON,     COMMERCE       AND      INDUSTRY. 


FubUshcd  Weekly  by 

FRANCIS   SWIGERT 

64  Murriy  Street,  New  Yo»k 


Circolationt  15*000  Weekly 

Adverilsirtfl:  Ratcflon  Application 

SubscripUon.  $5.00  per  year.      13  cents  per  copy 


W%^'*i^^'^^^^'^^^^^^W'il/i%^^i^^ 


The 

Salt  Lake  Herald 

fs  Authority  On 
Mitiintf  Ne^^a  for  Four  States 

UTAH.  IDAHO.  NEVADA. 
WYOMING 

85cent5  per  month 


:xr\ 


l-N^ 


V^'N-- 


.^ 


CattMfnef  tSl  Arizona 
Mining  Campcinjr 

KrHARLES  BRTGGS,  Pi^s, 
JOHN'  a  DYMOTK.  Vice-ppw^. 
PETER  RUPPE.  Tr^asnnr. 
iTORDOX  R.  CAMPHELL,  S«c>. 
si 


€6#  Hoiitfon  Tlm«  Sumps 

print  the  \cat,  iiiont'i,  tlax  ,  lir>nf  nn-l  ttkln^ 
-tf  f.«  (rU'trrsnisJ.'-ner'.  !rTi|ri-r+aiU  pJi":f4 
n'l  r*-.yr>il,  shuwlnjf  o\.\c  t  tiiibe  \*Urn  re 

J  £  ^  ^SlP^SSl  (iit<-<tt  trie.  Ci'm-  'ily 
?  -^    ■P7//^6^B  tl  nicSf*  very  net, 'i  licr- 

itli.nand  tTansji..-tlon. 

Tln-l.j<-»lf!i»^  liln*t,jf 


.  ,„  tt.l.'rit 
s^ijf  la  J  J  y 


,A.l.n|... 

lin^c   Ihr     ir rival  5 
!ir«4  f1r|.  jrUiri^  of  ^ 
IixTVJiij  "r  iiintft-  f 
rl»U.  -TiinBtoD. 
ftumed  on  anyjint' 
litulnr  work,   elc. 

Guurantccil.  L'^rtt  tinrj  eDdar»«ilbrtH« 
nib1l9hcr»  of  thja  book.  Send  ror  Catalarue  Ho,  4.  Frtce  fij, 
^  —  -  -    -  NEW  YORK. 


267-9  Wwt  t7th  Street, 


wsititsf  Off  fee 
Mine  Of rfce 


BiSBlE,  Ami. 


Annual   Meeting    Second 
Monday  of  April 


ANARIIONJ\SNAP 

Subscribe  hr  the  stock  of  the 

Bisbee  Consolidated 
Copper  Company  situaf* 
ed  near  Bisbee  in  the 
famous  Warren  DisfricL 

A<]<]rrrg.5 
Bijkbcc.  .  *  _  Arizor 
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El  Cobre  Mines 

—  —  -^     "    -  '  '"  *-'/. 

Santiago  de  Cuoa 

(Inclyding  El  Cobre  RjiilroAd  Company.) 

BOARD  OF  DIRECTORS: 

JAMES  C.  COLGATE,  WM.  ASTOR  CHANLER, 

L.  H.  SEVERANCE,  COLGATE  HOYT, 

E.  W.  OGLEBAY,  E.  C.  FELTON, 

CHARLES  F.  RAUB,  WM.  HENRY  YALE, 

E.  J.  BARNEY,  CLAUBIO  G,  MENDOZA 

OFFICERS: 

Charles  F.  Rand,  President       ---------,71  Broadway,  New  Yotk. 

Wm.  Astor  Chaaler^  Vice-President    --------     71  Broadway,  New  York. 

Wm.  C.  Tegethoff,  Secretary    ----------     7 1  Broadway,  New  York. 

Geo.  D.  Farrand,  Ass*tTreflsufer       ---_--,.    71  Broadway,  New  York. 


Pedro  Aguiters,  Manager  _  -  _  -  **E1  Cobre  Mines,  Santiago  dc  Cuba." 
Jennings  S.  Coi,  Jr.,  Consulting  Engineer  -  -  -  -  Santiago  de  Cuba." 
Alliene  Case,  Supermtendent  -  •  -  **El  Cobre  Mines,  Santiago  de  Cuba." 
Morrison  B.  Yung,  Mining  Engineer  -  *'El  Cobre  Mines,  Santiago  dc  Cuba.** 
Charles  H,  Jones,  Chief  Chemist     -     -     "El  Cobre  Mines,  Santiago  de  Cuba." 


Copper  mines  at 
£1  COBRE,  SANTIAGO  DE  CUBA 


Smelter  and  Concentrator  at 
PUNT  A  SAL,  S  ANT!  AGO  DE  CUBA 


1 


El  Cobre  Pvailroad  from  Santiago  de  Cuba  to 
El  Cobre  9  miles. 


President's  Office 71  Broadway,  New  York, 

City  Office  at Santiago  de  Cuba. 

Mine  Office  at  *    ,    *    ,    **E1  Cobre  Mines,  Santiago  de  Cuba." 
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The  Bank  of  Bisbee 


BtSBEE.     '    fiRtZOMA 

C«pitAl  and  Supius    $100,000.00 

OiVecrof  S.- 
BEN WILLIAMS,  J  S  DOUGLAS.  W  H.  BROPHY, 
M  J  CUNNINGHAM  J  B   ANGIUS. 


I 


W  H  BROPHY 
J  5.  DOUGLAS 
Ml  CUNNINGHAM 
H   A  SCHWARTZ 


Oftkers: 


Prc^lwii 
Vtce-Prwidcnt 
Cuhtcr 
Ant   Cuber 


M 


Branch  af  Naco,  Ariiona. 

ERCHANTS'  &  MINERS' 
BANK    ti- 


Cahmet,  Michigan 


J.  M.  Longyear 

MINERAL  AND 
TIMBER  LANDS 

m  THE  UKE  SUPERIOR  DISTRICTS 


Vice  Prasidint  Likt  Short  Enfint  Works 


CHARLES  KRlH<iS»  Pro*. 

PETER  HIFPE,  Vice^-Pres. 

STEPHEN  PAULL,  Ctishhr, 

F,  J,  KOHLH.US.  A»t.  Cashier 

Rtabllshed  1873.  rapitnl  f  lOO.OOO. 

Surplus  $50,000.  I 

coLucrtotis  miADE  AMD  nwruQ  Ffiomftu    I 

J  ^tr  ceniL  /itferesf  p^id  on  sjiviinys  dtftoiits,  \ 

diaries  BriiCKs,         Peter  Roppe, 

JohoDuncati,    E<LM.U^bJ.'m,    Will,  A.  Chi  I  d.s 

Paul  Ucir^hm.  Chas,  W.  Nilca. 


If  you're  interested 

In  obtaining  Reliable  Information  Abont  MtniniE^ 
Rlanufacttinnir,  Qil.  B*ind  or  other  Investmcnl* 
aUinHrhere  »<eud  ^5  ccntis  ior  j  Months'  Trial  Sub- 
■cription  to 

Industrial  Age 

A  Bbuincit  JourvaI  for  Bu«in«u  People 

FREE^A    sample    copy    with  Premium   List. 
Write  todfty  to  the  publisher  of 

INDUSTRIAL  AGC. 
165487  Dearborn  St..  CKIcatfo,  111. 


AddresB,  Marquette,  Mich.,  U,  S.  A. 


W.  B.  THOMPSON 
COMPANY 


lyTiningf 
Properties 


10  Po»to(nce  Square 
BOSTON.  -  MASS. 


Complete  Estimates 
and  Plans  ^ 

for  B raj's  and  CoppT  Sbfif^t,  Rt>d, 
Wim  and  Tubti  Mills  prt>pared*  or 
your  Prosent  IHn»»*rtni(*ntti  re-doni^n- 
«h1,  and  the  lat^jr^-t  imj>roved  Amer- 
icaD  devicea  and  macbioes  iostalled. 


Hugh  L.  Thompson 

('on-mltintf  EtiKiii*H''r 

Waierbitry,  Conn.       -        U.  S.  A,. 


J  W.   FRANK  JAMES  I 


t 

^  HANCOCK, 

* 


Insurance 
Agency 


MicraoAN  % 


Agency  eitablUhcd  tii  I8i4 


FOR  A  COPPER   I  INVESTMENT 
THAT  W!H 

INCREASE 
ENOR/nOU  S  L  Y 
/\ND     RAPIDLY 

SOLID  AND  RCLIADLE 


AddfHfw 

FRANK    J.   SIBL1:Y.   Sec'y 
Bex  7  TVCSON,  ARIZ. 


m 
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PHELPS,  DODGE  &  CO. 

99  John  Street    j«    New  York  Chy. 


Dealers  in  Copper 


Arizona  Pig  and  Ingot  Copper,  Electrolytic 

Cathodes.  Wire  Bars,  Pla.tes.  Etc. 

P.  D.  Co.  Casting  Copper. 


SOLE   AGENTS    FOR 

Copper  Queen  Consolidated  Mining  Co. 

Detroit  Copper  Mining  Co.,  of  Arizona 
T/ie  United  Olobe  Mines 
Tire  Mocfezuma  Copper  Co, 


i 


LONDON     house: 

RHELRS,  JAmES   A  CO. 

16  LEAOENHALL  STREET 
CABLE    address:     ITINERANT,     NEW    YORK    AND    LONDON 

II 
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-Walker 
Refractories  Company 

GENERAL    OFFICCS 

Farmers  Bank  Building         ::         Pittsburgh,  Pa. 


Mft^nufacturera    of 


CHROME.  MAGNESIA.  SILICA  a.nd 
HIGH    GRADE    FIRE   CLAY  BRICK 


Magntiti  and  Chrome  D«parlm«n1 
FAYEFTE  MANUFACTURINQ  COMPANY 

CDWIN  M.  ALLCN 

PIVEmiDENT    AHO    KIAHIA&EH 


300.000.000   Brfck 


^ 


HE  CONSOLIDATED  COPPER   MINING,   MILLING  &  SMELTING  CO. 

Office :  4 1 7  Tem uh  Conrt,  D**u vt*r,  Colo,  M ine  Oflici* :  Eldura,  Colo. 

C«  pi  In  I  i  sat  ion  3*000,000  .vjiares  of  ?1  i>Hr  value — 600,000  sh  a  ms  still  in  Company  TrGaj>ury 

J.  B,  JoUnfion,  PrcsiiJt^nt  and  0«Mi(*ral  Manager;  C.  M.  Runt«  Vico-Presidointj 
E.  \V.  Ki»l!v,  K(>rrf»nrv:  \V,  \\\  \\\  Jniios,  Trfaswror*  Directors  are  proocding 
ofV  ry,  and  (Itjhv.  W.  A.  To^vnUr,  I>pao  A,  M.  Hafftfard,  C.  M. 

t^i  '«*     K.  W.  Htint,  t>n[>nr!Tjtondent. 

J.  ir*"  vf'u-i^.  f».irryin(k'  rhttlc<»iiyritt'.  BtJfnitn,  and  rjialc4icitt\ 

iti  '  -  ales  from  3  ro  20  foot.     Ore  aptmmnti/  aver- 

fu  <M  and  50  nunc**?  silver.    Shafts  40»  05  aod 

li*  s  I,  1904.  and  near  main  voin.    Steam  plant 

an  I  air  ii  tnjr.-  ^-r.  Miim  m,  «  .►lomdo'a  great  Cop  p»T-Si  Ivor  tx^It.  On  the 
Motbf^r  Veju  of  th*>  CjipiMT-Silvrr  ^wlt. 


COMPANr  WILL  OPEN  OP  MINE  THIS  SUMMER. 


ORE  SHOWtNti  WELL  IN  TilNNEL 


PODIiLISS  HODSE 


HougKton^ 
Mich 


JOHN  C.  MANN. 
Proprietor. 

Rfcognizpd  H*?Rdqtinrtorf"  for  Mlinng  Mon 
for  thf*  pHst  30  yi>ars. 


T?  A  T  ES^^ 


mffisife^ 


^2.50  and  ^2.00 


SAMPLE  ROOMS  IN  CONNECTION 

^°^^^.^aJum  et,  Mich       "^'•'  "'^ "  •"""  ""^ 
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THE 


mining  gazette 

Daily,  Sunday  and  Weekly.       Jt        Established  J 858. 


Is  the  Authority  i>ri  ihf  L'tkt-  SujMTior  C*op|MT  l/isLriri,  rt^^anlinj:  thr  nimos 
uf  vvlnrh  it  pniitr^  nmrv  tuiittt'r  (origumi)  limn  atiy  olUrr  publicatUMi  prints* 
orij^inal  mid  eopietl  niatf4?r  both. 

Special  attention  in  pwid  to  mining  firi%-s,  to  whit'li  Ls  dcvol«d  n*cuUir  dopttii- 
inont.s  ill  ihe  Daily.  Simdfty  and  WtH^kly  Issues,  in  charge  (4  an  «\\|>*»ri«*ntai 
mining  <*i!itor,  printing  fdl  tho  Im-al  i»€\s's  worth  puhliration  mid  rapefully  digesti*d 
-iiunnnnf*5  uf  t'op|>tT  mining  develrtpmeut*  in  other  helds. 

The  Mining  Department  uf  the  Gaerttr  is  uui%*er^lly  arknowlcdged  tiv 
nnning  Jind  timinriMl  intciT!»tj»  to  hr  the  leadinir  and  most  reliable  aiithnrity 
on   Liiki"  CopiHT  Mattt^rs,  l>wimse: 

(1)  Its  nc\\*»  y  obtained  at  firjit  hand 

(2)  Ne^v"?  iteniii  are  al%\ay's  vi^riHed  belaiv  prtiittiig. 

(3)  It  ba.**  no  iixe»  \o  grind. 

(4)  It  e^^hcw's  Inith  fubi^me  adiiUttofi  and  slandMt>us  attacks. 

The  Mining  Gaiette  b  ttie  otily  Morning  and  only  Sunday  New^pappr  m 

till'  neb,  pnfAsperous  and  rapidly-growing  Lake  Superior  Copper  Distrirt.  wliei* 
tbf*  mxnt^  alone  have  a  payt^U  of  a  million  doUart  per  month.  A*  an  adver- 
tising mcHltum  for  mitutig  ntarhinery^  and  «i)pfili«i9v  aixi  for  mining  shanse,  it 
hiks  fen  equals  in  tkity  part  of  the  I'ntted  Slater. 

The  Mining  Gaiette^  uew^  scr\ice  ami  modMnieal  plant  ^re  stnctly  modenit 
infbKling  fnU  Asg*^ialed  Pttss  scnice^  dinpci  wires,  Utia<>i>est,  ^dvotype 
|ierfertiug  prrc**^  etc, 

Sam|4e  mpeii  of  llie  l>ail>\  ^^iiKlay  aiiil  Weekly  »ssue»,  with  advTrfisiiif 
!K\w\  v^iK-^^nfMion  rair-i,  fnnddird  mt  apfiliratiou. 


The  Mining  Gazette  G)mpany 

HOUGHTON,  MICH. 


J 
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F.  J.  RODEK.  i^cr«tary  MtiBUaWtO  ISBB  rhttimiHii  H..fird  of  Directors 

THE  HADDENRODEE  CO. 

f  MOOR  F^OF?  AXE  O 

COMMISSION  MERCHANTS 

WendK«r>^  Milw?iiik<'o  ('hartibi^r  uf  i^tmnif^rc*?     ■■:::     Ih^iuM  Bounl  *tf  Trado 

GRAIN,  STOCKS.  BONDS.  PROVISIONS,  COFFEE  AND  COTTON 

Priintt*   wirr-^  l.i  Milwanko(^   (hiriiirit,  Vi'W  Vi^rk,  Boston  miKi  I'il t>ibiir*: 

Special  attention  tfiven  to  COPPER  and  CURB  STOCKS 

M    (--.ijT. ,.    WT,  n     V t.  i.,    ,- he  Idea  urn  1  Huron  t«t».,  rh**n«f  MS  s,        -        w    *    ^"  "     m^t 

S.  ........         J    .\  l.r 

I  i>M:  Oftnnlv  Vlinn<!>Jl1l«  -       -       -         W.  H  -r 


THE  JOURNAL  for 
INVESTORS 

has  the  largest  circulation  oF  any  weekly  mining 
or    investment    paper    in    the    United    States. 

Two  Editions  P\iblished— New  Engla^nd 
6Li\d  the  United  Sta^tes. 

Every  Stale  and  TerritOfy  in  the  Country  Covered,  as  Well 
as  Every  Canadian  Province,  Newfoundland  Mexico,  Cuba, 
Porto  Rico,  England,  France  and  Australia, 

One  T}ottar  Ter  year 

Sample  Copies  on  Request. 


JOURNAL    FOR    INVESTORS 

65  Oliver  Street 
P.  O.  Box  2517  BOSTON.  MASS. 


FOR  RELIABLE  INFORMATION 

Regarding:  the  Gold,  Sihet,  Copper  and  Coal  deposits  of  the  famous 

Smillcameen     Valley     Region 

Address    Ul/.  C  moDOUGALL.   OLALLA,  BRITISH  COLUMBIA 


HOTEL  DEE 


r.  «.  sACKRiDER.^^^  HOUGHTON,  MICH. 
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i^o<c:>)a<c:><»o<i=>oo<=>oo<c:>oo<ci>ao<r>o(K=^ 


How  to  know  the  Copper  Ores  J 

is  taught  V>y  experience,  in^t  in  Uiw.tks.     A  got>d  sliorl   cut   in   this  dirLClinn   ~ 
can  be  taken  with  a  standard  collection  of  the  C€>f)pcr  minerals,  the  spcci* 
mens  carefully  selected  and  correctly  labeled.      Such   is  o\ir  No,   59 B.    2; 
.samples  averiginij  2^K2  in.,  in  oak  cabinet,  complete  as  illustrated^  S7.00. 

Pr(>sp<*ctor*s  CoHection  No.  27B,  200  typica]  siKroiniens  j\  x  i  in.,  al)  the  valuiiblr  ore* 
represented :  Goltl,  Silver*  Pliitinum,  Irt-m,  Lead,  Antimony^  Zinc,  Copper,  Nickel,  Clnbalt, 
Man)?anc*e,  Aluminiuni.  Radium,  Unuiiutn,  Tliorivim,  Zinxmimn.  Tin,  Tungsten.  TilAnitini, 
MnlyUienum.  V^anadium.  Arsenic,  etc.,  etc.  Price,  delivered  to  any  railxt»ad  or  stcanuJiitJ 
fi(ldns,s  in  the  Vkorld,  fgo.oo 

The  al>ovc  and  many  other  collections  are  fully  described  and  Hstc-d 
111  <iur  new.  illustrated  Free  Ca^tettog  of  Mineral  Collections. 


Since  1^76  we  het^ve  supplied  the  world's  great  Mining  SchooU. 


Orc>s  and  crystals  purchased  in  quantity »     Mail  small  sample 
with  your  offer. 


Foote  Mineral  Co. 

Minerals  for  Educational  and  industrial  Purposes. 


PHILADFLPHIA  PARIS 

1317   ArcK   Street.  32  Rue  St.  Georges. 


i 
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H.*) 


Tel«pbODe  Nmnbrr 
IS20  CElfTRAl 


ESTABLISHED  1871 


Tel<>Kriii>liic    Address 


FoblbUiHl  in  London  every  Satorday  In  ttmo  fnr  the  Ami^rican  Mail 

The  Mining  World 

AND 

ENGINEERING   RECORD 

A.  Weekly   Jourtial    of   Minicitf*   Railway,    Bank- 
ing,  A«durance.  and  Joint  Stock    Enterprise, 

Aanual  Subfictiption,  Eh5:6  ($6*50).     Half  Yearly,  J2/9  ($3*25) 

PostajpQ  Free  in  all  cases.    Babscnptions  aro  Pajrahte 
in  Advance.    Send  I5c  in  stamps  for  a  Spi*cinn*n  fV>|»y* 

Chtiiues  and  Post  Office  Orders  should  Im  made  i>arable  to  MR.  WILLIAM  CHISHOLM 

234,  235  Lf  236.  Gresham  House, 
London,  E-C,  England 


£/  Pbso  &  Southwestern  R.  R. 


BIHSOH     TOMBSTOHi 

fAlitBAHM  NMCO 
BtSBU  BOUCLAS 


BETWEEN 


iA  CAHAHEA  HACOZAMl 

;  EL  PASO  \       ^oRossvHc 

)  AND  (        CUFTOH    MOREHG 


Put  Tiaint,  New  Equipment,  Drninff  CAr«,  Excellent  Hotels,  SunehJj^c  AU  the  Ye*r.      GeJd,   Silver 
4 rid  Copper  Mnttng,  Stock  Railing. 

rfc,sw(«i»..)rioth.  Southern  Arizona  and  Northern  Sonera 

Creal  Copptr    Rfgion    of _ —  ^...p—^,.^^.^. 

V.   R,  STILES,    Cfencraf    f night   and    Passtnger  AgttiU  EL  PASO,   TEXAS 


mi%  HOLBROOK  &  CO. 

^    BANKERS  AND  BROKERS 
Zl  state  Street     -     Boston,  Mass. 


Utah  Copper  Stocks 
a  Specialty  ^  ^  j^ 


THE  GUOLER  LrTHOGRAPHIC  CO. 

99      €l^DKn      AVENUE 

MILWAUHCC,  '       -  WIS. 

ENGRAVERS   and   LITHOGRAPHERS 

or  SANK  NOTES,  SHAHC  CCHTIFICATCS, 

aoAios  won  oovERivMCNra  and  corporatiopis, 

CHECKS,  ORArra  and  aiLLS  OF  CXCHANGC 
Ate     K(HDS     OF     LJTMOQltAiPMtl' 
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Greerve 

CorvsoliddLted 

Copper  Co. 


AUTHORIZED   CAPITAL.  $8,640,000 


WM.  C.  GREENE 
MARK  L.  SPERRY 

EDWARD  B.  TUSTIN 
GEO.  S.  ROBBINS 


President 

\' ice- President 

Treasurer 

Secretary 


Mines  and  Works  at  La 
Cananea,  Sonora,  Mexico 

ARTHUR  S.  DWIGHT 
Assistant  to  the  President  and  Consulting  Engineer 


ORRICES 

2iA^   BROAD    STREET 
NEW   YORK 


X 
X 
X 


I  TJiE  COPPER  tfASOBOOK  AbVERTISEB.  gS 

Copper  Claims  For  Sale 

^  '  "      i3JbU'  partietTi,  preparfid  t^t  talk  tju.-ii]»^^s  irsi   i  hu>in»>s  ba  i-.  ar^  ah  jt+r- 

-  *froup  or  claims,  npwflfd^  of  5O0  atTi-  in  tift-a    h>cfit>-J  in  tlir'  fam  ict 

'  '►bf^rn  arp  tU**  <"npp*»r  Qaeen  and  raliimrt  ^  \riiAniiA  niiii*-^,  wfrh  •in- 

'       -  "-"-■        '    ^   '  '^   !  't>n»ent>.  which  will  be  ^dat  a  rwisoFiahlo  ]  -tiis 

"  "' '^  i^^iven  awajMJor  tied  up  f^r  y<^ar>i  od  a  i  but 

J'f  *'  ri*rbt  tt>  tb«  ri(?bt  j^ftrtie^.  irtiho  havf*  bone-i  M..*ji.t 

d'-i''.!- , M ,.,[  —  - 

COPPER  OXIDE  GROUP  houghtoh"  'mcH. 

TH  E  KIND   OF  Hen$  is  «  r«cnrd  of  some  reoent  ^bipmenU 

C^^^      ^^     ^^    ^^^     ^^  GrusA       Per       PercL 

^^      r^     F^     ^3     ^J  I>ate  Pouods     Ton      Copi>er     Valno 

V  J      r^     f^     ^"      P^  Dec.  31,  1900..... 43.201    $123.42       51.23     ll^aS^.aj 

-rUATw-i-*fc-e-e^o«.r^L.S  Jan.  15,1901 48.505      mM       46.00       2,1^,11 

THAT  COMES  FROM  THE  Feb.  12, 100 1 44,748       W.30      »M      t7S2.W 

4  inn    A    &■  IP  91      Afl  ■  ft!  ^       Feb.28,  igot 30.884       ^98       ».3»       1J14.85 

"11  OJIUE  HlklC       ^'^'^'  -^  I^I        4J'.1^X)      103.19       42.00       2410vlS 

UU  H  n  C  HI   I  ra  E       AF'Ti)  1  l^«<l  4i7')i)       9&.97       30.80       2.052.56 

■^^^•^■■^  III   1  ■«   ita       Aprils.  iyi:il4oU;M        W.17        40.15       2,004.ilC» 

AT   RAMRtrP     \A/VnMirsir:  May3J«l mjCJ       SfT.aC       40.65       2,923.73 

Ml     r[HIV1»UC.Kp  WYUMiniU  May3,JG0t     ...  3».«29      100.71       41.64       IMlM 

too  lbs.  of  Ore  Produces      July  27,  1901   ....3S.«00       78.40       33.20       MftJ.Oa 

40.70/^5    of  CoDDtr  Auk.  U,  1901 48-850       91.55       3S.17       2446.«il 

w.*vi05.  or  i^opper  &j>t,  loJ901..,.  27,067       94.52       39.40       L279.19 

Tlie  Avernge  Pw  Cent  Copper  for  the  12  cmn 
Is  40.70. 

Owned  and  now  ht^inw  deveb»|Mvrl  by 

THE  BfkTTLE  LAKE  TUHHEl  SITE  MtHfUG  CO. 
703  Chunlwr  ol  CojnflMrcc,  CltlCAGO 


Copper  Range  Land  Abstract  Co. 


HOUGHTON,    MICH. 


W»*ov*ii  Vl>-triu't  BcMik- 

•f 

HotjtfKtor\. 

Keweenaw 

MHO 

B&r««a 

Counties. 

ABSTRACTS 
FVItNlSHED 


TITLES 
GVARANTEED 


lhtM>r{joraUKl  uad(.'r  tbi^ 

MichUaD  Law^. 

I^odtf  iQ  loan  on  Impro^td  farms 

atfd  litiidtnct  Froptrty. 


Mineral  Lands*  Tinnber  Lands  and  Farming  Lands  For  Sal^ 

IRA  E,  RANDALL.   Attorney  and   ManAger. 


GOOD  CIGARS 


tiroes  hard  to  tret  by  tb«  roiniui^  iiian  otit  in 
To  i^uch  we  sell  many  of 


Vm*  sort  I 

the  hill>  or  far  from  town. 

our  c+"lebrat>*d 


'PLANTATION"    PVRX    HAVANA    CIGARS. 

THE  PRICE  IS  REASONABLE  and  tower  than  osuiinx  ai«kml  for  a  CigBT  of 
^uch  k'XhI  istock  iiud  i^uperior  workmanship.    Addr^fss, 


JAEDECKi:  BROS.« 


ISMPEMING.  MICH. 


George  Slockett  &  Co. 

MINING^    REAL    ESTATi: 
<Sk  INSURANCE  BROKERS 

SKelden.Dee  Block, 

Unf  Diftince  Phon«  31.  HOUGHTON,  MiCH. 


We  make  a  specialty  of  handlinj?  unlisted 
stocks  and  can  funiish  any  unlisted  stock 
at  bargain  prices.  List  your  stock  with  us. 
In  otTering  them  for  sale  quote  your  lowest 
net  price  to  us.  Our  partial  list' of  oil  min- 
ing and  industrial  stocks  furnished  regularly 
upon  request. 


-^^^—^mm 
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UDOERWOOD 

HOISTING  ENGINES 

ARE  STANDARD  FOR  MINES 


*"•••»► 


UDGERWOOD  DOUBLE  GEARED  mHiHG  HOIST 


The  engraving  illustrates  uur  lSjt24  size  uf  DuuMe  Geared  Mining  Hoist. 
This  engine  is  equipped  with  our  regular  form  of  post  brake,  which  is  operated 
bV  one  of  the  hand  levers  shown  in  the  rack,  having  thumb-latch  and  quadrant, 
and  is  so  compounded  that  it  will  safely  hold  any  load  the  en^fine  is  capable  i>f 
hoisting:.  The  drum  gears  are  ten  feet  in  diameter,  and  the  drum  nine  feet  in 
diiimeter  and  live  feet  face,  FrVc  of  thest  engines  are  in  successful  o^enflon  it 
the  mines  of  the  Cslumef  and  Hecia  Mmmg  CompatJY,  hoistjni^^  tn>m  a  depth  nt 
ft)ur  th<jusand  teet,  c«>mpressed  air  heini;  u'^ed  in^te;u1  nf  steam. 


More  than  22,000  Lidgerwood  Hoisting  Engines 

(STEAM  AND  ELECTRIC)  NOW  IN  USE 
SEND   FOR   A  COPY   OF  OUR  LATEST   CATALOGUE 


Fhihdelphia  At  fan  fa 

Chicago  New  Orleans 

Boston  Porttand,  Ore. 

Pittsburg  Cleveiand,  0. 


Lidgerwood  Mfg.  Co. 

96  LiberfY  Street.  NEW  YORK 


THE  COPPER  HANOI 


Copper  Information  Bureau 


[HE  annual  publication  of  the  Copper 
Handbook  necessitates  the  con- 
stant gathering  and  systematic 
=^  filing  of  accurate  information  re- 
garding the  technics  and  statistics  of  copper  and 
the  copper  trade  generally,  also  the  securing 
and  filing  of  data  covering  the  finances,  organ- 
ization, equipment*  development,  ores,  manage- 
ment and  prospects  of  several  thousand  copper 
mines  and  copper  mining  companies  in  all 
parts  of  the  world. 

This  information  is  available  to  any  in- 
quirer for  a  small  fee,  $5.00  being  the  price 
charged  for  answering  an  ordinary  inquiry. 
Where  the  inquiries  involve  extended  investi- 
gation or  personal  inspection  of  mines,  the 
price  for  furnishing  full  reports  will  be  made 
according  to  the  time  and  outlay  required. 

Special  investigations  conducted  with  re- 
gard to  any  branch  of  the  copper  industry  in 
the  United  States  and  abroad. 

Partial  or  full  reports,  with  personal  in- 
vestigation, made  upon  any  copper  mine  or 
prospect  in  the  United  States,  Canada  or 
Mexico. 


Horace  J.  Stevens 


Houghton 
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The  Investors'  Bevie 

The  Leading  Financial  Weekly 

Apptars  In  New  York  ivery  Wtdnisday.  Prioi  15  6i 

The  Reputatation  of  the  Investors'  Review  is  quite  unique  io  the 
anDali  of  Atnerican  Journalism*  ^ 

It  has  exposed  more  Wild-Cats,  G)mpany  Promoters,  Dirc< 

and  Bucket-Shop  Keepers  than  all  the  Daily,  Weekly  and 
Monthly   Financial    Newspapers  Combined, 

IT  6IVES  MORE  AND  BETTER  ADVICE 
TO  INVESTORS  AND   SPECULATORS 

U[)Oii  their  conmiitiijents,  and  is  more  frequently  cf*n suited  bj 
than  any  other  jonrnah 


CITY  FRAUDS 


IT     EXPOSES     ALL 

HONESTLY,  IMPART! 
AND  FEARLESSLY. 
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Tbroughoijt   its   career   of   gi/2    YEARS   ^^  ^^^^  United  States, 
absolute  lx>na  fidrs,  indepeDdunce  iind  integnty  have 

never  been  challenged  J 

Subscripfion  Price  $5.00  per  Annum. 

It  is  not  too  late  to  subscribe  to  the  ^ 

BUCK  BOOK;  OR,  DIRECTORY  OF  PLURALIST  DIRECT0R1 


Thla    papef    edition    is    published   for    fordg^n    ckcuktioo.      Subscrlptton 


If  you  send  $10  to  tht  Editor,  73  Broad  Street,  New  York 
A  copy  will  be  reserved  for  you.  ■ 

SEND  FOR  PROSPECTUS.  EDITION  STRICTLY  LIMIT 


THE  COPPER  nA\Di¥X}K  ABVERTtSKR. 


The  hmnm  Metal  MarKei) 
M  Daily  Iron  M  steel  Report 

IS  THE  AUTHORITY 

ON  THE  TIN,  COPPER,   SPELTER,   LEAD,  ANTIMONY, 
NICKEL  AND  SILVER  MARKETS 

A  COMPLETE  DAILY  REPORT  OF  THE 
IRON.  STEEL  AND  METAL  MARKETS 
BASED  ON  ACTUAL  TRANSACTIONS 
IN  THE  TRADE 

SUBSCRIPTION  $10  A  YEAR        WRITE  FOR  SAMPLE  COPY 

THE  AMERICAN  METAL  MARKET  GO. 

81  Fulton  Street,  New  York 
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are  selhnR  at  a  Inw  fi|iure,  to  compicte  i\w  devr  lopmont  work  nrtHltnl, 

but  are  Viii^^  advanced  as  work  pmim^acs,  juid  |:jTv*afor  value  is  nbtainod.  . 

We  ask  for  the  closest  invr^tijration  of  thc«c  prtipcrtii*s,  and  invite  J  ^ 

suljscription  to  .sliare?*,      Addri'ss  for  full  particnlarx,  tr>    VnthorizcHl  ^^ 

Anents: 


.^  subscription  to  .sfiare?*,       Vridri'ss  for  inll  particnlarx,  to    VnthonzcHl 

S  Anents: 

i  SPEAR'S  AMERiCAN  EXCHANGE,  171  Broadway,  New  York 
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ESTABLISHED    OVER    30    YEARS. 
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AND  ENGINEERING  RECORD, 
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|THE  MINING  WORLD 
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J  independent  reports  of 

I  MINING    MEETINGS 

♦  and  the  most  fearless  criticisins  on  new  ventures*     Other  features 

♦  are — exhaustive  articles  on  the  production  from  the  various  mines, 

♦  news  from  all  mining  camps,  latest  telegrams  and  reports  from 
the  mines,  full  list  of  quotations  of  mining  shares* 
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PORTAGE  LAKE  FOUNDRY  & 
MACHINERY  CO. 

Hancock,  Michigan 


E>ttb{nh««l  18^  Forty 
Ita  ytesn  m  on«  Ime 
of  work  counit 


MjAtffaclurers  of 


fha   m  o  1 1    complete 
Foundry  atJ  M»f  Kine 


ALL   DESCRIPTIONS  OF  MINING.  MILLING  AND  SMELT^ 
ING  WORKS  MACHINERY. 

We  make  Jigs  and  other  Concentratini?  MachincTy,  Hoists, 
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Copper,  Gold,  Silver 
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^A«^  miles  of  development;  per- 
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The  Copper  Handbook 

FOR  THE   ACTUAL                        1 
DAILY  CASH  VALUE                        ! 
OF  THE  SHAKES 
CONSULT 

Duluth 

Real  Estate  ana  Stock 

Exchange 

FRED  H.  MERRITT.  Manager 

314^316  Palladio  BIdg.                     | 
DULUTH   MINN. 

TELEPHONES:     i      DULUTH  981 
(     ZENITH  1215 

Arizona  Copper  Stocks 

: 
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Electric^  Supplies 

of  every  description 

Okonite  mires  #  Cables 


OKONITE  AND  MANSON  TAPES. 


ORonite  i$  €9«rywbere  Kecognlztd  as  the  Standdrd  of  InsulAtion. 

We  are  General  Distributors  and  Make  Ship- 
meats  from  our  Chicago  Stock. 


Send  for  Our  Price  Cist  dud  Bulletins. 

€mfral  €Ifrtrir€mtijiatt^ 

ELECTRICAL  SUPPLIES. 

2«4'266'26t-270  Tirtb  Hveime.  0»km,  Tllinois. 
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